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Review Article 
Abela E, Rummel C, Hauf M, Weisstanner C, Schindler K, Wiest R.  
Neuroimaging of epilepsy: lesions, networks, oscillations.  
Clin Neuroradiol. 2014;24(1):5-15.  
10.1007/s00062-014-0284-8 
 
While analysis and interpretation of structural epileptogenic lesion is an essential task for the 
neuroradiologist in clinical practice, a substantial body of epilepsy research has shown that focal 
lesions influence brain areas beyond the epileptogenic lesion, across ensembles of functionally and 
anatomically connected brain areas. In this review article, we aim to provide an overview about 
altered network compositions in epilepsy, as measured with current advanced neuroimaging 
techniques to characterize the initiation and spread of epileptic activity in the brain with multimodal 
noninvasive imaging techniques. We focus on resting-state functional magnetic resonance imaging 
(MRI) and simultaneous electroencephalography/fMRI, and oppose the findings in idiopathic 
generalized versus focal epilepsies. These data indicate that circumscribed epileptogenic lesions can 
have extended effects on many brain systems. Although epileptic seizures may involve various brain 
areas, seizure activity does not spread diffusely throughout the brain but propagates along specific 
anatomic pathways that characterize the underlying epilepsy syndrome. Such a functionally oriented 
approach may help to better understand a range of clinical phenomena such as the type of cognitive 
impairment, the development of pharmacoresistance, the propagation pathways of seizures, or the 
success of epilepsy surgery. 
 
KEYWORDS: Epilepsy, Networks, Functional neuroimaging  
 
 
Correspondence 
Alibas H, Koytak PK, Ekinci G, Uluc K.  
A case with leukoencephalopathy with brainstem and spinal cord involvement and elevated lactate 
(LBSL) with Its Characteristic Clinical and Neuroimaging Findings.  
Clin Neuroradiol. 2014;24(3):297-300.  
10.1007/s00062-013-0250-x 
 
 
Correspondence 
Berghoff M, Dassinger B, Iwinska-Zelder J, Giraldo M, Bilgin S, Kaps M, Gizewski ER.  
A case of natalizumab-associated progressive multifocal leukoencephalopathy-role for advanced 
MRI?  
Clin Neuroradiol. 2014;24(2):173-6.  
10.1007/s00062-013-0216-z 
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Assessment of Progression-Free-Survival in Glioblastomas by Intratreatment Dynamic Contrast-
Enhanced MRI.  
Clin Neuroradiol. 2014; 
10.1007/s00062-014-0328-0 
 
PURPOSE: The efficacy of concomitant chemoradiation in patients with glioblastomas (GBMs) cannot 
be reliably assessed until several weeks after therapy completion. Our aim was to evaluate dynamic 
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contrast-enhanced magnetic resonance imaging (DCE-MRI) as an early predictive assay for the 
progression-free-survival.  
METHODS AND MATERIALS: A total of 22 patients with primary GBMs underwent DCE-MRI before, 
during and after completion of adjuvant chemoradiation. K trans (transfer constant between the 
intravascular and extravascular, extracellular space), v e (extracellular, extravascular volume) and 
IAUGC (initial area under the gadolinium concentration time curve) and their changes into treatment 
were assessed as prognostic markers (12 months of progression-free-survival (PFS)).  
RESULTS: Both responders (7 subjects) and non-responders (15 subjects) experienced a reduction in 
the baseline IAUGC and v e values during the early phase of the treatment. This reduction was more 
prominent in the responders and was statistically significant for the v e (P = 0.04). Baseline K trans 
values among responders demonstrated statistically significant reduction during the early phase of 
treatment (P = 0.001). Multivariate Cox regression analysis demonstrated significant relationship 
between response and the early changes in K trans values during the treatment (P = 0.04). Trend to 
significant prognostic value demonstrated the baseline K trans, v e and IAUGC as well as the changes 
of IAUGC and K trans upon therapy completion.  
CONCLUSIONS: Early perfusion changes during concomitant chemoradiation in GBMs can be 
detected by means of DCE-MRI and have significant prognostic value for the 12-month PFS. 
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Boeckh-Behrens T, Schubert M, Förschler A, Prothmann S, Kreiser K, Zimmer C, Riegger J, Bauer J, 
Neff F, Kehl V, Pelisek J, Schirmer L, Mehr M, Poppert H.  
The Impact of Histological Clot Composition in Embolic Stroke.  
Clin Neuroradiol. 2014 
10.1007/s00062-014-0347-x 
 
PURPOSE: Thrombus composition has been suggested to have a decisive impact on the outcome of 
patients treated by mechanical thrombectomy because of embolic stroke. The recent development 
of stent retrievers allows collection and, hence, histopathological analysis of fresh thrombus 
material. Against this background, the aim of this prospective study was to assess the impact of 
thrombus composition on mechanical recanalization, clinical outcome and stroke etiology. 
METHODS: Thirty-four patients suffering from acute ischemic stroke due to occlusion of the distal 
internal carotid artery/carotid-T, anterior cerebral artery, or middle cerebral arteries were 
mechanically recanalized, and thrombus material was obtained. Histological thrombus composition 
was compared with imaging, clinical, and neurointerventional data.  
RESULTS: The main findings were that a higher percentage of white blood cells (WBCs) in the 
thrombus was associated with (i) cardioembolic etiology, (ii) extended mechanical recanalization 
time, and (iii) less favorable recanalization (Thrombolysis in Cerebral Infarction score) and clinical 
outcome (National Institute of Health Stroke Scale).  
CONCLUSION: Our results suggest that thrombi with a high WBC fraction are related to more 
organized thrombi of cardioembolic origin associated with less favorable recanalization and clinical 
outcome in acute ischemic anterior circulation stroke. WBC-mediated immunological and 
coagulatory processes may play a key role in thrombus formation and pathogenesis of stroke 
warranting further investigation. 
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Reproducibility of Tract-based and Region-of-Interest DTI Analysis of Long Association Tracts.  
Clin Neuroradiol. 2014 
10.1007/s00062-014-0349-8 
 
PURPOSE: Reproducibility of two different methods for quantifying fiber tracts by using a diffusion 
tensor imaging (DTI) sequence suitable for clinical magnetic resonance imaging (MRI) protocols was 
evaluated.  
METHODS: DTI of 15 subjects was used to analyze intra-rater and inter-rater reproducibility. Another 
10 subjects underwent MRI twice for assessment of between-scan reliability. Ten long association 
tracts were defined by fiber tracking using inclusion and exclusion regions of interest (ROIs). Whole-
tract analysis and tractography-based core analysis were performed, and the effect of fractional 
anisotropy (FA 0.15/0.30) and turning angle threshold (27 degrees /60 degrees ) on reproducibility 
was evaluated. Additionally, ROI measurements were performed in the core of the tracts.  
RESULTS: For the tract-based methods, intra-rater and inter-rater reliabilities of FA and mean 
diffusivity (MD) measurements were excellent. Between-scan reproducibility was good or excellent in 
127 of 130 of the measurements. There was no systematic difference in the reproducibility of the FA, 
MD, and volume measurements depending on the FA or turning angle threshold. For the cross-
sectional ROI measurements, reliability showed large variation from poor to excellent depending on 
the tract.  
CONCLUSIONS: Compared with the commonly used cross-sectional core ROI method, the tract-based 
analyses seem to be a more robust way to identify and measure white matter tracts of interest, and 
provide a novel reproducible tool to perform core analysis. 
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Original Article 
Cho YD, Ahn JH, Jung SC, Kim CH, Cho WS, Kang HS, Kim JE, Han MH.  
Single-Stage Coil Embolization of Multiple Intracranial Aneurysms: Technical Feasibility and Clinical 
Outcomes.  
Clin Neuroradiol. 2014 
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PURPOSE: Not infrequently, intracranial aneurysms may be multifocal. However, strategies 
conferring open surgical access to opposite sides of the brain are limited. Given the recent advances 
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in protection devices and coiling technique, a study of single-stage coil embolization in patients with 
multiple intracranial aneurysms was undertaken, assessing procedural safety and efficacy.  
METHODS: Data prospectively accrued between January 2010 and September 2013 were 
systematically reviewed, assessing clinical and morphologic outcomes of single-stage coil 
embolization in 172 patients with multiple aneurysms (>/= 2 aneurysms each; total, 371 aneurysms). 
RESULTS: Internal carotid artery (n = 132) was the most common site, with progressively fewer 
aneurysms found elsewhere (middle cerebral artery, 103; anterior communicating artery, 41; 
posterior communicating artery, 38). In 26 patients, one-stage embolization of three or more 
aneurysms took place (25 patients with three each; 1 patient with four). Stents were applied in 109 
aneurysms, and in 33 lesions, balloons were used. Occlusion was achieved in 326 aneurysms (87.9 %) 
through coil embolization, and attempted coiling rarely failed (3 of 371, 0.8 %). Mean procedural 
time was 111.5 +/- 37.8 min. Although procedure-related adverse events included three instances of 
treatment failure, asymptomatic thrombi in four patients, and aneurysmal leakage in one patient, 
procedural morbidity was low (1 of 172, 0.6 %), and no procedure-related deaths occurred. 
Postembolization follow-up of 303 aneurysms at > 6 months (mean, 15.4 +/- 9.8 months) showed 
complete occlusion in the vast majority (275 of 303, 90.8 %), with comparatively fewer instances of 
minor (19 of 303, 6.3 %) and major (9 of 303, 3.0 %) recanalization. Four patients experienced 
delayed cerebral infarction, but only one suffered permanent neurologic deficit (Glasgow outcome 
scale 4).  
CONCLUSION: Single-stage coil embolization of multiple unruptured intracranial aneurysms is 
technically feasible. The time required for such procedures and the rate of complications observed 
seem acceptable. 
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Prevalence of incidental narrowing of the superior segment of the internal jugular vein in patients 
without multiple sclerosis.  
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PURPOSE: Internal jugular vein (IJV) narrowing superiorly is likely relatively frequent. IJV narrowing 
has been proposed as a potential pathophysiologic component for multiple sclerosis (MS). Our 
purpose was to investigate the prevalence of incidental superior IJV narrowing in patients imaged 
with neck computed tomography angiography (CTA) for reasons unrelated to IJV pathology or MS. 
METHODS: We retrospectively identified 164 consecutive adult patients who had undergone neck 
CTA in which at least one IJV superior segment was opacified (158 right, 155 left IJVs). At the 
narrowest point of the upper IJV, each IJV was assessed for dominance, graded (shape and 
narrowing), measured (diameter and area), and located (axially and craniocaudally). Associations 
were analyzed using Spearman rank correlations (p < 0.05 significant). Medical records were 
reviewed for MS.  
RESULTS: Among 164 patients, at least one IJV was: absent/pinpoint in 15 % (25/164), 
occluded/nearly occluded in 26 % (43/164). Shape, narrowing, and the three measurements all 
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correlated with each other (all p < 0.01). Lateral location with respect to C1 transverse foramen 
correlated with subjectively and objectively smaller IJVs (p < 0.01). The most common craniocaudal 
location was at the C1 transverse process (79 % (125/158) of right and 81 % (126/155) of left IJVs). 
No patient had a diagnosis of MS.  
CONCLUSIONS: The appearance of the superior IJV is variable, with an occlusive/near-occlusive 
appearance present in approximately one-quarter of patients without known MS undergoing CTA. 
Radiologists should be aware of and cautious to report or ascribe clinical significance to this frequent 
anatomic variant. 
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Clin Neuroradiol. 2014 
10.1007/s00062-014-0350-2 
PURPOSE: Posterior reversible encephalopathy syndrome (PRES) is a clinical scenario with 
convulsion, vision abnormalities, altered mental status, and headaches in the presence of an 
underlying etiology, and the diagnosis can be made by support of radiological studies. In this study, 
we evaluated the magnetic resonance imaging (MRI) findings of PRES in children and compared our 
findings with that of the known features in adults, and reviewed the possible pathophysiological 
reasons that may cause the difference.  
MATERIALS AND METHODS: A total of 29 children (13 male, 16 female, aged 1-17 years, mean age: 
10 years) diagnosed as having PRES were retrospectively reviewed. Clinical records were analyzed for 
the clinical symptoms and the underlying etiology. MR images were evaluated for the distribution of 
lesions, contrast enhancement, diffusion restriction, and hemorrhage.  
RESULTS: Presenting symptoms and underlying etiologies were variable. Frontal lobe (66 %) edema 
was almost as common as parietal and occipital involvement. Cerebellar involvement was present in 
almost half of the patients (48 %), which was more frequent than in the adult patients. Contrast 
enhancement is another finding that was found to be more common in children than in the adults 
(39 %). Four patients had diffusion restriction (15 %) and four patients had hemorrhage (%15), which 
are almost the same frequency as in the adults.  
CONCLUSION: The increased incidence of cerebellar involvement may show that the posterior 
circulation in children is more vulnerable than the adults. The contrast enhancement in children, 
which is seen more commonly than in the adults, may show that the pathophysiology in children may 
be more commonly related to blood-brain barrier breakdown, which can support the theory of the 
toxic endothelial injury. 
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INTRODUCTION: Our aim in this study was to analyze the findings of brain magnetic resonance 
imaging (MRI) and magnetic resonance spectroscopy (MRS) of children with vitamin B12 deficiency. 
METHODS: This study included 14 cases. The findings of brain MRI and MRS in all cases were 
investigated. Four patients had been followed up and mean follow-up time 71.8 (59-85) day. 
RESULTS: Eight patients of the cases (57 %) had at least one abnormal MRI finding. The most 
commonly found MRI findings were thinning of the corpus callosum and brain atrophy, respectively. 
The mean ratio of NAA/Cr and Cho/Cr were measured in MRS, with values of 1.31 +/- 0.17 and 1.04 
+/- 0.27, respectively. In two of three patients with abnormal MRI studies at presentation, 
subsequent MRI showed improvement while one patient remained unchanged. An increase in the 
ratios of metabolites were found in one case with control MRS. There was no lactate peak. 
CONCLUSION: Brain MRI was abnormal in more than half of the cases of children with vitamin B12 
deficiency. Our radiologic findings similar with literature. There was no identifiable lactate peak. B12 
deficiency could be the cause of the thinning of the corpus callosum and brain atrophy in the children 
that were given a brain MRI. 
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field MRI: a feasibility study.  
Clin Neuroradiol. 2014;24(4):337-45.  
10.1007/s00062-013-0257-3 
 
PURPOSE: To define K(trans) and fractional anisotropy (FA) thresholds in correlation to histology for 
improved magnetic resonance imaging (MRI) tumor assessment in an animal model of brain glioma. 
METHODS: Twelve rats underwent 4.7 T MRI at day 10 after tumor implantation. Anatomical scans 
(T2, T1 at 8 min after double dose contrast application) as well as dynamic contrast-enhanced (DCE) 
imaging with calculation of K(trans) and diffusion tensor imaging (DTI) with calculation of FA were 
performed. T2- and T1-derived tumor volumes were calculated and thresholds for K(trans) and FA 
were defined for best MRI tumor assessment correlated to histology.  
RESULTS: Tumor volumes were 159 +/- 14 mm(3) (histology), 126 +/- 26 mm(3) (T1 with contrast, 
r=0.76), and 153 +/- 12 mm(3) (T2, r=0.84), respectively. K(trans)- and FA-derived tumor volumes 
were 160 +/- 16 mm(3) (for K(trans >/= 0.04 min(-1), r=0.94), and 159 +/- 14 mm(3) (for FA 
pound0.14, r=0.96), respectively.  
CONCLUSIONS: DCE-MRI and DTI with calculation of K(trans) and FA maps allow very precise brain 
glioma assessment comparable to histology if established thresholds for the given tumor model are 
used. 
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Glycoprotein IIb/IIIa Inhibitor Bridging and Subsequent Endovascular Therapy in Vertebrobasilar 
Occlusion in 120 Patients.  
Clin Neuroradiol. 2014 
10.1007/s00062-014-0341-3 
 
PURPOSE: The treatment mode in acute vertebrobasilar occlusion (VBO) remains uncertain. We 
analyzed efficacy and safety of intravenous glycoprotein IIb/IIIa inhibitor (IV GPI) plus subsequent 
intra-arterial thrombolysis with or without additional endovascular mechanical therapy 
(percutaneous transluminal angioplasty/stenting or thrombus aspiration) and sought treatment 
factors that predict good clinical outcome.  
METHODS: We retrospectively analyzed 120 cases of patients with angiographically proven acute 
VBO. Multivariate logistic regression was used to identify independent predictors for clinical outcome 
and included level of consciousness, age, sex, time to angiography, GPI agent, admission mode, 
occlusion type, recanalization success, and endovascular treatment mode. Clinical follow-up was 
dichotomized in no to moderate disability (modified Rankin scale (mRS) 0-3) vs. severe disability or 
death (mRS 4-6).  
RESULTS: Median National Institutes of Health stroke scale (NIHSS) score on admission was 32, and 
mean NIHSS score was 24. A total of 49 patients (41 %) developed no to moderate disability (mRS 0-
3), and 39 patients (33 %) died. Thrombolysis in myocardial infarction 2/3 recanalization success was 
achieved in 97 patients (80.8 %). Symptomatic intracerebral hemorrhages occurred in 11 patients (9 
%). Mild impairment of consciousness (p < 0.001) and embolic occlusion type (p = 0.01) were 
significant predictors of favorable outcome. Clinical outcome in recanalized patients was better, but 
not statistically significant (p = 0.055).  
CONCLUSIONS: Our results indicate that combined therapy with IV GPI and subsequent endovascular 
therapy may be a valid treatment strategy in acute VBO. With this treatment approach, a preserved 
vigilance before treatment and an embolic occlusion type are associated with no to moderate 
disability. 
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PURPOSE: The aim of this study is to evaluate the association between lesion progression and the 
ischemic or edematous area that can develop around the hemorrhage in intraparenchymal 
hemorrhagic lesions originating after head trauma.  
METHODS: Thirty patients with intracerebral hemorrhage due to head trauma of a mild or 
intermediate degree were evaluated in this study. Brain diffusion MRI examinations were performed 
in the first 6 h after trauma in all patients. In addition, a computerized cranial tomography (CCT) was 
performed upon admission (in the first hour), and at 24 and 48 h after admission. Patients with or 
without progression of the lesion were compared.  
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RESULTS: The increase in the risk of progression of the lesion in patients with an 
ischemia/hemorrhage rate > 2 identified in the diffusion MRIs by evaluation of the hemorrhagic and 
the surrounding ischemic area, obtained in the first 6 h after trauma was found to be statistically 
significant. The possibility of progression was found to be very low when this rate was less than two. 
CONCLUSIONS: As a result of the study, the ischemic area was found to be proportionally larger in 
patients with progression compared to nonprogressing patients with traumatic intracerebral 
hemorrhage. The ischemia/hemorrhage rate in the diffusion MRI is thought to be an important 
parameter, beneficial to identify the risk of lesion progression. 
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INTRODUCTION: Diffusion-weighted imaging (DWI) produces contrast among different kinds of 
tissues according to their diffusibility characteristics. The purpose of our study was to evaluate the 
role of DWI including measurement of apparent diffusion coefficient (ADC) values in recognizing 
benignancy or malignancy of orbital masses.  
METHODS: A total of 39 orbital masses were evaluated visually for signal characteristics on DWI and 
ADC maps. ADC values were calculated for each lesion. Visual signal characteristics were compared 
using the Fisher exact test. Receiver operating characteristic (ROC) analysis was carried out to 
determine sensitivity and specificity for distinguishing malignant from benign lesions using ADC 
values. The Mann-Whitney U test was applied to compare the ADC values between orbital 
lymphomas and idiopathic orbital inflammatory (IOI) lesions, and between optic nerve sheath 
meningiomas and gliomas.  
RESULTS: Visual assessment revealed no significant difference between benign and malignant lesions 
on DWI (p-value = 0.66). However, visual assessment of ADC maps revealed a statistically significant 
(p-value </= 0.0001) between benign and malignant lesions. ROC analysis showed a sensitivity of 
83.33 % and a specificity of 85.71 % when using an optimal cut off ADC value of 0.84 x 10(-3) mm(2)/s 
for differentiating malignant from benign lesions. Significant differences in mean ADC values were 
observed between lymphomas and IOI lesions (p-value = 0.05), and between optic nerve sheath 
meningiomas and gliomas (p-value = 0.03).  
CONCLUSION: DWI is useful for differentiating malignant and benign orbital tumors if accompanied 
by visual assessment of ADC maps and ADC value calculations. 
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PURPOSE: Vertebrobasilar dolichoectasia (VBD) is a rare dilatative arteriopathy predominantly 
affecting the basilar artery (BA) and vertebral arteries. Until today, the value of computed 
tomography (CT)/CT angiography (CTA) compared with magnetic resonance imaging (MRI)/time-of-
flight MR angiography (TOF-MRA) has not been studied systematically.  
METHODS: We (1) compare CTA and TOF-MRA according to the established criteria (diameter at the 
mid-pons level, height, and lateral position), (2) explore the value of further CTA- and TOF-MRA-
derived measures (maximum transverse diameter and length), as well as (3) explore the value of 
further non-contrast-enhanced MRI sequences such as T1, fluid-attenuated inversion recovery, and 
T2* for a detailed characterization of VBD in a series of 18 patients.  
RESULTS: Comparison of CTA and TOF-MRA revealed very good consistency of the measured 
diameter (Pearson's r = 0.994, p = 0.01) and the noted height of the BA (Kendall's tau = 1.0, p = 
0.001). The same held true for the maximum transverse diameter (Pearson's r = 0.988, p = 0.01) and 
length of the BA (Pearson's r = 0.986, p = 0.01). In contrast to this, there was a lower agreement 
concerning the lateral position (Kendall's tau = 0.866, p = 0.01). In comparison with the diameter at 
the mid-pons level, the maximum transverse diameter was significantly larger (p = 0.002). Luminal 
thrombus was detected equally well by CTA and TOF-MRA. CT was useful to detect small 
circumscribed calcifications, whereas MRI was advantageous to demonstrate perifocal brainstem 
edema.  
CONCLUSIONS: We could demonstrate a substantial comparability of CT/CTA and MRI/TOF-MRA in 
the diagnosis of VBD. The maximum transverse diameter and length may be useful when an 
endovascular treatment is considered. Taking into account the different informative value of both 
techniques, it may be worth to perform both imaging procedures. 
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BACKGROUND AND PURPOSE: Acute occlusion of the carotid-T is associated with large ischemic 
lesions, poor outcome and up to 53 % mortality with conservative therapy. Endovascular mechanical 
thrombectomy (EMT) is a promising alternative treatment of large vessel occlusion. Here, we 
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examine feasibility, safety and efficiency of EMT in acute ischemic stroke due to carotid-T-occlusion. 
METHODS: Single centre, retrospective analysis of 51 consecutive patients with acute occlusion of 
the carotid-T, treated by EMT within 6 h after symptom onset. Most patients (42/51) were treated 
with stentretrievers, 33 with stentretrievers only. Recanalization was assessed by the Thrombolysis in 
Cerebral Infarction (TICI) score. Early and mid-term clinical outcome was evaluated by National 
Institutes of Health Stroke Scale (NIHSS)- and modified Rankin Scale mRS-scores, respectively. 
RESULTS: Successful recanalization (TICI 2b/3) was achieved in 78.4 % (40/51). Good clinical outcome 
(mRS 0-2) was observed in 24.4 % of patients, and only in patients treated successfully (TICI 2b/3). 
Stentretrievers yielded higher recanalization rates and better clinical outcomes than non-
stentretriever devices. A total of 12 patients died (29.3 %) during the 90-day observation period. 
Clinically relevant procedure-related complications occurred in two patients, consisting in one vessel 
perforation with a microwire, and one symptomatic parenchymal haemorrhage after initiation of 
antiplatelet therapy following the inadvertent detachment of a stentretriever. Another symptomatic 
haemorrhage, not directly procedure-related, occurred in one additional patient.  
CONCLUSION: EMT in acute carotid-T-occlusion is efficient, yielding high recanalization rates, and 
reasonably safe, with a low rate of clinically relevant complications. Successful recanalization seems 
to be a prerequisite for good clinical outcome in this severe condition. 
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PURPOSE: The MR image quality after intracranial aneurysm clipping is often impaired because of 
artifacts induced by metal implants. The purpose of the present study was to evaluate the benefit of 
a new WARP sequence with slice-encoding metal artifact correction (SEMAC) and view-angle tilting 
(VAT) MR imaging as novel artifact reduction techniques.  
MATERIALS AND METHODS: A new WARP TSE (a work-in-progress software package provided by 
Siemens Healthcare) sequence was implemented for cranial applications based on a turbo spin echo 
(TSE) sequence. T1- and T2-weighted images with standard and WARP TSE sequences were acquired 
from 6 patients with 11 clipping sites, and the images were compared based on artifact size and 
general image quality.  
RESULTS: T2- and T1-weighted WARP TSE sequences resulted in a highly significant reduction of 
metal artifacts compared with standard sequences (T2w- WARP TSE: 89.8 +/- 1.4 %; T1w- WARP TSE: 
84.9 +/- 2.9 %; p < 0.001) without a substantial loss of image quality.  
CONCLUSION: The use of a new WARP TSE sequence after aneurysm clipping is highly beneficial for 
increasing the diagnostic MR image quality due to a striking reduction of metal artifacts. 
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PURPOSE: Isolated middle cerebral artery dissection (MCAD) is a rare but important clinical entity. 
The purpose of this study is to demonstrate the clinical and magnetic resonance imaging (MRI) 
features of symptomatic unruptured isolated MCAD.  
METHODS: We retrospectively analyzed clinical characteristics and MRI features of eight consecutive 
ischemic stroke patients diagnosed with unruptured isolated MCAD over a 1-year period.  
RESULTS: All the patients had symptoms of cerebral infarction, whereas one patient was presented 
as transient ischemic attack. The most common finding of MCAD on the magnetic resonance 
angiography (MRA) images was irregular stenosis, found in six patients, followed by double lumen in 
three, while there was an occlusion in one, as well as stenosis and dilation in one. A total of five of 
seven patients demonstrated susceptibility vessel signal in the involved segment of MCA on 
susceptibility-weighted imaging. The high-resolution cross-sectional MRI (hrMRI) delineated 
intramural hematoma and double lumen in seven patients, respectively, and intimal flap in three, 
while gadolinium-enhanced T1-weighted images (WI) visualized mural linear or intramural crescentic 
enhancement in all the patients. In acute and chronic phase, the intramural hematomas appeared 
isointense or slightly hyperintense or unrecognizable, while gadolinium-enhanced T1WI showed 
slight to obvious enhancement. Subacute hematomas had a characteristic of crescentic hyperintense 
on T1- and T2WI.  
CONCLUSIONS: The presence of unruptured isolated MCAD should be considered when a healthy 
young subject suffers from a sudden onset of ischemic symptoms or a minor head trauma 
accompanied by headache. Early MRA with combination of hrMRI precontrast and contrast-
enhanced T1-weighted sequence may be helpful in definite diagnosis. 
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PURPOSE: Rhabdoid glioblastoma (rGB) is a recently described, highly aggressive brain tumor, in 
which glioblastoma (GB) is associated with a rhabdoid component. So far only 21 cases have been 
reported and its imaging findings have not been studied in detail. In this paper, we present 11 
additional cases and aim to depict detailed magnetic resonance imaging (MRI) features of this tumor 
in comparison with the previous cases of rGBs and our cohort of typical GBs.  
METHODS: Retrospective evaluation of the glass slides of 249 GB patients disclosed 14 cases with 
rhabdoid morphology. Eleven of these cases with available MRI were included in the study. 
Immunohistochemistry was also performed. MRI and clinicopathologic findings were compared with 
those of previous rGBs and typical GBs.  
RESULTS: (1) rGB is usually a large, well-delineated solid tumor with extensive necrosis, 
heterogeneous contrast enhancement, occasional hemorrhage, and cysts, (2) rGB may present at an 
older age than previously reported, but still in younger individuals compared with typical GB patients, 
(3) tumor dissemination in the form of leptomeningeal seeding and more rarely extracranial 
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metastases is a feature of rGBs, although leptomeningeal seeding may not be as high as previously 
reported, (4) prognosis is poor in rGBs.  
CONCLUSIONS: rGB is a new entity which has not yet appeared in the WHO classification of central 
nervous system (CNS) tumors. Understanding its clinical and imaging features may help to distinguish 
it from other tumors of CNS. 
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PURPOSE: This study evaluated morphological features of developmental venous anomalies (DVAs) 
based on magnetic resonance imaging (MRI) findings. The study also evaluated the factors affecting 
the visibility of DVAs on MRI.  
METHODS: We reviewed contrast-enhanced MRIs of 75 patients with DVA. The images were selected 
from 1,165 consecutive cranial MRIs. The images were examined for the DVA location, the number of 
collecting veins, the collecting vein diameter, drainage veins and sinuses, any accompanying 
parenchymal abnormalities or lesions, and the DVA visibility on MRI.  
RESULTS: DVAs prevalence was determined as 6.4 %. A total of 88 DVAs were observed. Single DVAs 
were observed in 65 patients, two were observed in 7 patients and three were observed in 3 
patients. The DVA caputs had deep localization most frequently in 54.5 % of patients. A total of 98 
collecting veins were identified, with a single vein identified in 80 DVAs. A statistically significant 
difference (p = 0.000) was found in the diameter of the collecting veins between DVAs that were the 
visible and nonvisible on noncontrast MRI.  
CONCLUSIONS: Most frequently, a single DVA was observed in the patients. A DVA caput could be 
located in the deep, subcortical, juxtacortical or deep + subcortical and juxtacortical + subcortical 
regions. Increasing collecting vein diameter increased visibility on noncontrast MRI, and small DVAs 
could be overlooked, even with contrast-enhanced MRI series if the images were not examined 
carefully. 
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PURPOSE: Many epidemiological studies on unruptured cerebral aneurysms have reported that the 
larger the aneurysm, the higher the risk of rupture. However, many ruptured aneurysms are not 
large. Electrocardiography (ECG)-gated 3D-computed tomography angiography (4D-CTA) was used to 
detect pulsation in unruptured cerebral aneurysms. The differences in the clinical course of patients 
in whom pulsation was or was not detected were then evaluated.  
METHODS: Forty-two patients with 62 unruptured cystiform cerebral aneurysms who underwent 4D-
CTA and follow-up 3D-CTA more than 120 days later were studied. The tube voltage, tube current, 
and rotation speed were 120 kV, 270 mA, and 0.35 s/rot., respectively. ECG-gated reconstruction was 
performed, with the cardiac cycle divided into 20 phases. Patients with heart rates higher than 80 
bpm were excluded, so 37 patients with 56 aneurysms were analyzed.  
RESULTS: Pulsation was detected in 20 of the 56 unruptured aneurysms. Of these 20 aneurysms, 6 
showed a change in shape at the time of follow-up. Of the 36 aneurysms in which pulsation was not 
detected, 2 showed a change in shape at follow-up. There was no significant difference in the follow-
up interval between the two groups. The aneurysms in which pulsation was detected were 
significantly more likely to show a change in shape (P = 0.04), with a higher odds ratio of 7.286. 
CONCLUSION: Unruptured aneurysms in which pulsation was detected by 4D-CTA were more likely to 
show a change in shape at follow-up, suggesting that 4D-CTA may be useful for identifying aneurysms 
with a higher risk of rupture. 
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First-In-Man Procedural Experience with the Novel EmboTrap(R) Revascularization Device for the 
Treatment of Ischemic Stroke-A European Multicenter Series.  
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PURPOSE: We describe safety and efficacy aspects of mechanical thrombectomy with the novel 
stent-type clot retrieval device EmboTrap for revascularization of large-artery occlusions in acute 
ischemic stroke.  
MATERIALS AND METHODS: A total of 40 patients with acute ischemic stroke due to large-artery 
occlusion were treated in five European centers. Clinical and procedural data were collected; self-
reported angiographic results and neurologic outcome (discharge and 90 days) were assessed in a 
standardized manner.  
RESULTS: The median National Institutes of Health Stroke Scale at admittance was 16; no patient was 
treated after 12 h. Intravenous thrombolysis (IVT) was received by 65 % of patients. The territorial 
distribution was as follows: 87.5 % in the anterior circulation: 62.5 % middle cerebral artery and 25 % 
internal carotid artery (ICA) terminus, comprising 20 % tandem occlusions; and 12.5 % in the 
posterior circulation, all of which were vertebrobasilar. Revascularization of TICI 2b-3 was achieved in 
38 of 40 (95 %) treatments. Additional devices were utilized in 11 of 40 (28 %) cases after a mean of 
2.6 passes with EmboTrap prior to switching. The mean number of EmboTrap passes needed was 1.8, 
with a mean procedural time to reperfusion of 54 min. One patient (2.5 %), who had not received 
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IVT, experienced symptomatic intracranial hemorrhage post-interventionally. Procedural 
complications were encountered in 2 of 40 cases (5 %); both patients exhibited ICA dissection that 
was treated conservatively without clinical sequelae. There were no device-related complications. Of 
23 available patients, 8 (35 %) had a good outcome after 90 days.  
CONCLUSION: The procedural results from these five centers suggest that EmboTrap is technically 
safe. Successful recanalization rates can be expected to be within the range of other stent retrievers. 
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PURPOSE: It has been reported that the extent of intravascular thrombi and the quality of collateral 
filling in computed tomography (CT) angiography are predictive for the clinical outcome in patients 
with acute stroke. We hypothesized that multi-phase four-dimensional CTA (4D-CTA) allows better 
assessment of clot burden and collateral flow compared with arterial single-phase CTA (CTA). 
METHODS: In 49 patients (33 female; age: 77 +/- 12 years) with acute anterior circulation stroke, CTA 
and 4D-CTA reconstructed from dynamic perfusion CT data were analyzed for absolute thrombus 
length (TL), clot burden score (CBS), and collateral score (CS). The length of the filling defect was also 
defined on thin-slice nonenhanced CT as corresponding hyperdense middle cerebral artery sign 
(HMCAS) when present.  
RESULTS: There was good correlation (r = 0.62, p < 0.01) between the length of HMCAS (1.29 +/- 0.62 
cm) and TL in 4D-CTA (1.22 +/- 0.51 cm). 4D-CTA and CTA significantly varied (p < 0.01) in TL (1.42 +/- 
0.73 cm (CTA) versus 1.11 +/- 0.62 cm (4D-CTA)), CBS (median: 5, interquartile range: 4-7 (CTA) 
versus median: 6, interquartile range: 5-8 (4D-CTA); p < 0.001), and CS (median: 2, interquartile 
range: 1-2 (CTA) versus median: 3, interquartile range: 2-3 (4D-CTA); p < 0.001). Accordingly, CTA 
significantly overrated clot burden and underestimated collateral flow.  
CONCLUSIONS: 4D-CTA more closely defines clot burden and collateral supply in anterior circulation 
stroke than CTA, implicating an additional diagnostic benefit. 
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PURPOSE: CT hyperattenuation arising from iodinated contrast has a different temporal evolution 
than that arising due to hemorrhage. This paper presents a method for optimal discrimination 
between hemorrhage and iodinated contrast in a postintervention CT in stroke patients.  
METHODS: We analyzed the brain computed tomography (CT) scans of consecutive patients with 
intraparenchymal hyperattenuation due to hemorrhage (n=41), those due to iodinated contrast 
alone (n=24), and those due to contrast mixed with hemorrhage after reperfusion therapy (n=14) in 
stroke patients. The difference between the maximum enhancement in hyperattenuation in the 
affected area and the corresponding contralateral area, dubbed Relative Maximum Enhancement 
(RME), was tracked over time. We fitted regression models to the RME changes due to hemorrhage 
and contrast to describe their temporal decay, and then derived the optimal discriminant curve that 
distinguishes the two. A computer algorithm coregistered the baseline and follow-up CT scans and 
performed pixel-by-pixel comparison to determine hemorrhage and iodinated contrast based on the 
RME changes with respect to the discriminant curve.  
RESULTS: For both hemorrhage (k= -0.004, R (2) =0.7) and iodinated contrast (k= -0.064, R (2) =0.9), 
the temporal evolution of RMEs were best fitted by exponential decay curves, with respective half-
lives of 192.3 and 10.7 h. An exponential decay model (k= -0.026) for optimal discrimination of 
hemorrhage vs. contrast was fitted. The computer algorithm implementing this model was successful 
in predicting the presence of hemorrhage in a hyperdense lesion with sensitivity =93% and specificity 
=91%.  
CONCLUSION: Intraparenchymal hemorrhage and contrast have markedly different decay half-lives 
that can be used to assess hemorrhage in a hyperdense lesion on a CT scan after intra-arterial 
therapy. 
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AIM: To evaluate neuropathology and neuroradiology in the diagnosis and clinical outcome of a 
retrospective cohort of thalamic gliomas.  
METHODS: Neuropathological and neuroradiological review was undertaken in 25 cases of 
radiologically suspected thalamic glioma (excluding childhood pilocytic astrocytoma) over an 8 year 
period (2004-2012) at Frenchay Hospital and compared to the clinical outcome.  
RESULTS: In 12/25 (48%) there was a difference in neuropathological and suspected 
neuroradiological grading of the lesion of one or more grades. In 5/12 (42%) cases, the 
neuroradiology was lower grade than the pathology. In 4/5 (80%) of these cases, we identified a 
minimally enhancing subtype where the neuroradiology was predicted to be of lower grade than 
neuropathology. In 4/12, (33%) the suspected neuroradiology grade was higher than the final 
pathology. In 3/4, (75%) of these cases the suspected neuroradiology grade was higher than the 
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neuropathology possibly because of unusual differentiation within the thalamic glioma (central 
neurocytoma, anaplastic oligoastrocytoma, and diffuse astrocytoma with pilocytic features). In 3/12 
(25%) the biopsy was non-diagnostic. Neuropathology was a better predictor of clinical outcome than 
neuroradiology. 9/10 (90%) WHO Grade 4 gliomas and 8/9 (88%) Grade 3 gliomas on neuropathology 
were dead between 3-7 years after diagnosis. 3/3 (100%) Grade 2 gliomas on neuropathology were 
alive 3-7 years after diagnosis. 2/3 (67%) of the non-diagnostic cases were alive 3-7 years after 
biopsy. In 1/3 (33%) of the non-diagnostic cases the outcome was unknown.  
CONCLUSIONS: Diagnosis of primary thalamic glioma is challenging. We have identified that in the 
thalamus, a pattern of diffuse infiltration with minimal enhancement on imaging may often 
represent high-grade glioma. Neuropathology is overall the best predictor of clinical outcome. 
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PURPOSE: The purpose of this study was to evaluate the effectiveness and safety as well as the 
clinical and angiographic results of endovascular treatment (EVT) for patients with hemorrhagic dural 
arteriovenous fistulas (DAVFs).  
METHODS: From April 2009 to November 2013, 46 consecutive patients (7 women, 39 men; mean 
age, 46.7 years) diagnosed with hemorrhagic intracranial DAVFs at our department were enrolled in 
this study. Clinical and angiographic data were reviewed and evaluated.  
RESULTS: Two fistulas were cured by transvenous approach, and all other fistulas were embolized 
through transarterial route. After treatment with last embolization, a residual shunt was observed in 
15 patients, including near-total obliteration of the fistula in 6 patients (13.0 %) and partial 
obliteration of the fistula in 9 patients (19.6 %). Seven of them underwent supplementary Gamma 
knife surgery. Complications occurred during or after EVT in six patients. One patient died 10 days 
after EVT because of complications of Onyx embolus into the posterior inferior cerebellar artery. 
Other complications included microcatheter entrapment in one case, trigeminocardiac reflex in one, 
facial nerve paresis in two, and oculomotor nerve paresis in one. The facial nerve paresis in one 
patient markedly improved but did not completely resolve during follow-up period. The other four 
patients recovered well, without symptoms at clinical follow-up. Angiographic follow-up result was 
obtained in 35 cases, with complete obliteration in 27 of them (77.1 %). Clinical follow-up outcomes 
were good, with 38 patients (82.6 %) reporting modified Rankin Scale of either 0 or 1. No patient 
suffered recurrent intracranial hemorrhage during follow-up.  
CONCLUSIONS: EVT was effective and safe in the modern management of ruptured intracranial 
DAVFs, with complete cure in most lesions. Clinical outcomes were good despite patients presenting 
with intracranial hemorrhage. 
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PURPOSE: Infections with Enterohaemorrhagic Escherichia coli typically occur in children causing 
haemolytic uraemic syndrome (HUS) and neurological symptoms in 20-50 %. Little information is 
available on the morphology of brain manifestations in adults. The purpose of this study was to 
identify a characteristic magnetic resonance imaging (MRI) pattern during the outbreak of a novel 
mutation of Escherichia coli O104:H4.  
METHODS: Patients were recruited from two hospitals between May and July 2011. The MRI protocol 
included standard anatomical, diffusion-weighted, and susceptibility-sensitive sequences.  
RESULTS: A total of 104 MRIs of 57 (32 female, 25 male) patients (mean 45.5 +/- 18.4 years) showed 
abnormal signal intensity on 51 MRIs (49 %). Bilateral thalamus (39 %), bilateral pons (35 %), centrum 
semiovale and splenium of corpus callosum (33 %) were most often involved. Acute lesions were 
reversible in 81 % of cases. There was no statistically significant association between symptom onset 
and the MRI findings (P = 0.2).  
CONCLUSIONS: Neuroimaging findings in this adult patient cohort were non-specific and similar to 
previous findings in children. A characteristic neuroimaging pattern of an infection with Escherichia 
coli O104:H4 was not identified. However, bilateral symmetric T2 hyperintense lesions of the thalami 
and dorsal pons characterized by restricted diffusion suggest a metabolic toxic effect of the disease 
on the brain. 
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PURPOSE: Ganglioglioma is an uncommon intracranial disorder. The purpose of our study was to 
describe the different MR characteristics between supratentorial and infratentorial gangliogliomas 
and to evaluate the diagnostic value of MR imaging for the disorder.  
METHODS: The MR images of 33 patients with intracranial gangliogliomas from July 2007 to 
November 2012 were retrospectively reviewed. We evaluated the images in relation to the following 
variables: location, size, cystic changes, cortical changes, and enhancement pattern.  
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RESULTS: Histological diagnosis was achieved in all cases by surgery. Tumors were divided into a 
supratentorial group (n = 24) and an infratentorial group (n = 9) according to their location. In the 
supratentorial group, tumor dimensions varied from 0.5 to 5 cm (mean dimension, 2.7 cm). Cystic (n 
= 2), cystic-solid (n = 10), and solid (n = 12) tumors without cortical changes had variable 
enhancement in this group. In the infratentorial group, tumor dimensions varied from 4 to 7 cm 
(mean dimension, 5.2 cm). Solid (n = 7) tumors with ipsilateral cerebellar cortical atrophy (n = 7) had 
remarkable heterogeneous enhancement in this group.  
CONCLUSIONS: MR imaging features of supratentorial gangliogliomas are non-specific. Relatively 
larger solid masses with remarkable heterogeneous enhancement and ipsilateral cerebellar cortical 
atrophy in the infratentorial region are suggestive of ganglioglioma. As such, cerebellar cortical 
atrophy may be a specific finding that is well demonstrated with MR imaging. Although MR findings 
can provide some evidence for this rare entity, a differential diagnosis is still needed. 
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PURPOSE: Aim of this study was to determine the spectrum and prevalence of pathological 
intracranial magnetic resonance imaging (MRI) findings in patients with acute bacterial meningitis. 
METHODS: We retrospectively identified all consecutive patients with cerebral spinal fluid proven 
bacterial meningitis who presented at our neurology department between 2007 and 2012. 
Pathogenic agents and clinical symptoms were noted. MR-examinations were evaluated regarding 
presence and localization of pathological signal alterations in the different sequences by two 
neuroradiologists in consensus.  
RESULTS: A total of 136 patients with purulent bacterial meningitis were identified. In 114 cases the 
bacterial pathogen agent was proven and in 75 patients an MRI was available. In 62 of the 75 (82.7 
%) patients meningitis-associated pathologic imaging findings were evident on MRI. Overall, 
intraventricular signal alterations, i.e., signs of pyogenic ventriculitis, were present in 41 cases (54.7 
%), while sulcal signal changes were found in 22 cases (29.3 %). Intraparenchymatous signal 
alterations affected the cortex in 15 cases (20 %), and the white matter in 20 patients (26.7 %). The 
diffusion-weighted imaging and fluid attenuated inversion recovery sequences were most sensitive in 
the detection of these changes and showed any pathologic findings in 67.6 and 79.6 %, respectively. 
Patients with streptococcal meningitis showed significantly more often (n = 29 of 34, 85.3 %) 
intraventricular and/or sulcal diffusion restrictions than patients with meningitis caused by other 
agents (n = 12 of 37, 32.4 %) (p< 0.0001).  
CONCLUSION: Pathological MR findings are frequently found in patients with acute bacterial 
meningitis. Intraventricular diffusion restrictions, i.e., signs of pyogenic ventriculitis, are more often 
found in patients with streptococcal, especially pneumococcal, infection. 
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Stent-retriever thrombectomy: impact on the future of interventional stroke treatment.  
Clin Neuroradiol. 2014;24(1):17-22.  
10.1007/s00062-014-0299-1 
 
Endovascular treatment for acute ischemic stroke has evolved in the past years. The current 
development of stent-retriever thrombectomy is a landmark in the clinical treatment and study 
results of acute ischemic stroke. This review summarizes the recent study results, elucidates the 
shortcomings of endovascular stroke treatment, and takes the opportunity for an outlook on the role 
of stroke interventions in the future. 
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Mechanical thrombectomy with the penumbra 3D separator and lesional aspiration: technical 
feasibility and clinical outcome.  
Clin Neuroradiol. 2014;24(3):245-50.  
10.1007/s00062-013-0242-x 
 
BACKGROUND AND PURPOSE: Intravenous recombinant human tissue plasminogen activator (IV 
rtPA) therapy has limited revascularization rates in large artery occlusions. We describe the safety 
and effectiveness of the self-expanding, fully retrievable Separator 3D device as a component of the 
Penumbra System in revascularization of large artery occlusion in acute ischemic stroke. The 3D 
secures thrombus with lesional aspiration and functions by retrieving or debulking the clot. 
MATERIALS AND METHODS: Prospective, single-center pilot study of 20 patients with an acute 
ischemic stroke secondary to a large artery occlusion within 9 h from symptom onset. The occlusion 
sites were middle cerebral artery in nine patients, internal carotid artery terminus in eight patients, 
and basilar artery in three patients. Thrombectomy was performed in 18 patients who had previously 
received IV rtPA, and of these, two patients had prior failed treatment with the Solitaire stent. One 
patient had prior failed treatment with the Revive stent. 
RESULTS: Successful revascularization defined by Thrombolysis in Cerebral Infarction grade 2b-3 was 
achieved in 17 of 20 (85%) treated vessels. The median time from symptom onset to recanalization 
was 4.4 h (interquartile range 3.8-5.6 h). No procedural complications occurred, and no symptomatic 
intracranial hemorrhage was observed. Three (15%) patients died. At 90 days, 50% of patients 
showed good functional outcome (modified Rankin Scale score </= 2).  
CONCLUSION: Early results suggest that the Separator 3D, which combines a retriever with lesional 
aspiration, enables safe and effective revascularization. 
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Reconstructive Endovascular Treatment of Spontaneous Symptomatic Large or Giant 
Vertebrobasilar Dissecting Aneurysms: Clinical and Angiographic Outcomes.  
Clin Neuroradiol. 2014 
10.1007/s00062-014-0369-4 
 
PURPOSE: To investigate the clinical and angiographic outcomes of spontaneous symptomatic large 
or giant vertebrobasilar dissecting aneurysms (VBDAs) following reconstructive endovascular 
treatment (EVT) with stent(s).  
METHODS: We retrospectively identified 21 patients with spontaneous symptomatic large or giant 
VBDAs who had been treated with reconstructive EVT between September 2009 and September 
2013 in our department. There were 20 men and 1 woman, with a mean age of 46.5 years (range: 17-
67 years). Clinical and angiographic data were reviewed and evaluated.  
RESULTS: Reconstructive EVT with sole stenting (SS, 10 cases) or stent-assisted coiling (SAC, 11 cases) 
technique was technically feasible in all cases. Angiographic follow-up results confirmed delayed 
thrombosis of the aneurysm sac in only two of the eight cases after SS, and recurrence of the 
aneurysm sac in six of the nine cases after SAC. Postoperative complications or poor neurologic 
outcomes occurred in seven cases (33.3 %). Three patients died after SS, including postoperative 
subarachnoid hemorrhage in one case and pulmonary embolism in one case. The other patient died 
soon after SAC, without radiologic result to confirm the causes of death. Other adverse events after 
treatment include ischemic complication in two cases, intramural hemorrhage in one case, 
aggravation of initial mass effect in one case. As to the other 14 cases, the post-procedural processes 
were uneventful and no complication was observed. The condition of them was improved in seven 
cases (33.3 %), and unchanged in seven cases (33.3 %) during follow-up.  
CONCLUSIONS: Reconstructive EVT with traditional intracranial stent(s) for the treatment of large 
and giant VBDAs carries a high failure rate and substantial risk of complications. The outcome of 
treating these difficult lesions with traditional intracranial stenting seems questionable and 
unpredictable. 
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PURPOSE: Wall enhancement of saccular cerebral aneurysms has not been researched sufficiently. 
Our purpose of this study was to investigate the incidence of aneurysmal wall enhancement by the 
three-dimensional turbo spin-echo sequence with motion-sensitized driven equilibrium (MSDE-3D-
TSE) imaging after gadolinium injection.  
METHODS: We retrospectively reviewed the pre- and postcontrast MSDE-3D-TSE images of 117 
consecutive patients with intracranial aneurysms from September 2011 to July 2013. A total of 61 
ruptured and 83 unruptured aneurysms of 61 patients with subarachnoid hemorrhage (SAH) and 56 
non-SAH patients were enrolled in this study. We evaluated the wall enhancement of each aneurysm 
on postcontrast MSDE-3D-TSE images compared with precontrast images. We classified the 
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aneurysmal wall enhancement into three groups as "Strong enhancement," "Faint enhancement," 
and "No enhancement."  
RESULTS: "Strong/Faint enhancement" of the aneurysm was detected in 73.8/24.6 % of the ruptured 
aneurysms and 4.8/13.3 % of the unruptured aneurysms. "No enhancement" was found in 1.6 % of 
the ruptured aneurysms and 81.9 % of the unruptured aneurysms.  
CONCLUSIONS: By magnetic resonance vessel wall imaging using the MSDE-3D-TSE sequence, wall 
enhancement was frequently observed on ruptured aneurysms. Therefore, aneurysmal wall 
enhancement may be an indicator of the ruptured condition, which is useful information for 
managing patients with SAH. 
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T, Bogner P.  
A statistical model for intervertebral disc degeneration: determination of the optimal T2 cut-off 
values.  
Clin Neuroradiol. 2014;24(4):355-363.  
10.1007/s00062-013-0266-2 
 
PURPOSE: The aim of this study was to investigate the possibility of quantitative classification in 
intervertebral disc degeneration using spin-spin relaxation time (T2) cut-off values with regard to 
morphological classifications.  
METHODS: Lumbar magnetic resonance (MR) imaging was performed on 21 subjects (a total of 104 
lumbar disks). The T2 relaxation time was measured in the nucleus pulposus using a sagittal multi-
echo spin-echo sequence. The morphological classification of disc degeneration was assessed 
independently by three experienced neuroradiologists according to the Pfirrmann and Schneiderman 
classifications. Receiver operating characteristic analysis was performed among grades to determine 
T2 cut-off values in each classification. Intra- and interobserver differences were calculated using 
kappa statistics.  
RESULTS: Moderate overall interobserver agreement was found between observers in both the 
Pfirrmann and Schneiderman classification schemes (kappa 0.46 and 0.51), while intraobserver 
reliability was substantial to almost perfect. The interobserver reliability was only fair in Pfirrmann 
grades III and IV (kappa 0.33 and 0.36), but the T2 cut-off values still indicated a significant difference 
between grades (p<0.05).  
CONCLUSIONS: Interobserver agreement of MR evaluation in patients with intervertebral disc 
degeneration was only fair to moderate on the classification of more severe disc degeneration in the 
Pfirrmann and Schneiderman schemes. Based on our results, quantitative T2 cut-off values seem to 
be a more reliable method to define the degree of disc degeneration, which may help staging 
intervertebral disc degeneration (IVDD) even if the interobserver reliability is low. 
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Clin Neuroradiol. 2014;24(1):29-36.  
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PURPOSE: Several authors have demonstrated that preoperative embolization of meningiomas 
reduces blood loss during surgery. However, preoperative embolization is still under debate. Aim of 
this study is the retrospective evaluation of necrosis score, surgical time, and transfused blood 
volume, on patients affected by intracranial meningiomas treated with preoperative embolization 
before surgery, compared with a control group treated only with surgery.  
METHOD: Twenty-eight patients with meningiomas were subjected to a preoperative embolization 
with polyvinyl alcohol (PVA). These patients were divided into two groups: group 1, patients with 
preoperative embolization performed at least 7 days before surgery; and group 2, patients with 
preoperative embolization performed less than 7 days before surgery. A statistical evaluation was 
made by comparing necrosis score, surgical time, and transfused blood volume of these groups. 
Then, we compared these parameters also with group 3, which included patients with surgically 
treated meningioma who did not undergo preoperative embolization.  
RESULTS: Surgery time and transfused blood volume were significantly lower in patients who had 
been embolized at least 7 days before definitive surgery. Furthermore, large confluent areas of 
necrosis were significantly more frequent in patients with a larger time span between embolization 
and surgery.  
CONCLUSION: Preoperative embolization with PVA in patients with intracranial meningiomas is safe 
and effective, as it reduces the volume of transfused blood during surgical operation. However, 
patients should undergo surgery at least 7 days after embolization, as a shorter time interval has 
been correlated with a longer surgical time and a higher transfused blood volume. 
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PURPOSE: To evaluate the influence of tissue parameters as assessed by multimodal computed 
tomography and procedural parameters on clinical outcome after mechanical thrombectomy. 
METHODS: A total of 301 consecutive patients with acute onset ischemic stroke were included in this 
study. Of these, 65 had thromboembolic occlusions of the carotid T or middle cerebral artery (MCA) 
and underwent mechanical thrombectomy. Tissue parameters were given by unenhanced CT and 
perfusion CT (PCT) parameter maps of total hypoperfused tissue, infarct core, and tissue at risk. 
Procedural parameters comprised time from symptom onset (SO) to PCT, from SO to the first 
angiographic series, and from SO to vessel recanalization (occlusion time). In a subset of 22 fully 
recanalized occlusions, infarcted tissue and "tissue at risk" as defined by PCT were coregistered to 
final infarcts on follow-up imaging.  
RESULTS: Thrombolysis in cerebral infarction score (TICI) 2b/3 recanalization was achieved in 58/65 
patients (89%). Only the infarct core size (p = 0.007) and the ratio of the infarct core relative to the 
tissue at risk (p = 0.001) yielded significant differences regarding the clinical outcome. Small infarct 
cores and low ratios of core size relative to the tissue at risk were correlated with a favorable 
outcome after mechanical thrombectomy. In the PCT coregistration subset, the congruency between 
predicted infarct cores and final infarcts was 68%, and between tissue at risk and final infarcts 7%, 
respectively.  
CONCLUSIONS: The size of the infarct core and the ratio relative to the tissue at risk are more 
relevant parameters for clinical outcome after mechanical thrombectomy than time related factors. 
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PURPOSE: Computed tomography (CT) accounts for more than half of the total radiation exposure 
from medical procedures, which makes dose reduction in CT an effective means of reducing radiation 
exposure. We analysed the dose reduction that can be achieved with a new CT scanner [Somatom 
Edge (E)] that incorporates new developments in hardware (detector) and software (iterative 
reconstruction).  
METHODS: We compared weighted volume CT dose index (CTDI(vol)) and dose length product (DLP) 
values of 25 consecutive patients studied with non-enhanced standard brain CT with the new 
scanner and with two previous models each, a 64-slice 64-row multi-detector CT (MDCT) scanner 
with 64 rows (S64) and a 16-slice 16-row MDCT scanner with 16 rows (S16). We analysed signal-to-
noise and contrast-to-noise ratios in images from the three scanners and performed a quality rating 
by three neuroradiologists to analyse whether dose reduction techniques still yield sufficient 
diagnostic quality.  
RESULTS: CTDI(Vol) of scanner E was 41.5 and 36.4 % less than the values of scanners S16 and S64, 
respectively; the DLP values were 40 and 38.3 % less. All differences were statistically significant (p < 
0.0001). Signal-to-noise and contrast-to-noise ratios were best in S64; these differences also reached 
statistical significance. Image analysis, however, showed "non-inferiority" of scanner E regarding 
image quality.  
CONCLUSIONS: The first experience with the new scanner shows that new dose reduction techniques 
allow for up to 40 % dose reduction while still maintaining image quality at a diagnostically usable 
level. 
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10.1007/s00062-014-0361-z 
 
PURPOSE: Ecchordosis physaliphora (EP) is a notochordal remnant typically located at the dorsal 
surface of the clivus, which has to be distinguished from the other retroclival lesions. Our aim is to 
investigate the imaging features of intracranial EP using precontrast and contrast-enhanced fast 
imaging employing steady-state acquisition (FIESTA).  
METHODS: We retrospectively evaluated the precontrast and contrast-enhanced FIESTA images of 
399 patients with temporal magnetic resonance imaging to detect "classical EP" and "possible EP." 
The classical EP was classified into type A (hyperintense excrescence (cyst-like component) on the 
dorsal surface of the clivus) and type B (hyperintense excrescence plus a hyperintense lesion within 
the clivus). Possible EP was subdivided as incomplete EP (T2-hypointense protrusion of the clivus) 
and EP variant (hyperintense lesion within the clivus alone).  
RESULTS: We found 31 (31 of 399, 7.7 %) EPs of which 11 were defined as classical EP (2.7 %) and 20 
were defined as possible EP (5.0 %). Of the 11 classical EPs, 7 (63.6 %) were diagnosed as type A and 
4 (% 36.4) were diagnosed as type B. Of the 20 possible EPs, 19 were classified as incomplete EP (95.0 
%) and one was classified as EP variant (5.0 %).  
CONCLUSIONS: Contrast-enhanced FIESTA images are helpful in the assessment of EP, although we 
do not define a role in the current classification proposed by Chihara et al. (Eur Radiol 23:2854-2860, 
2013).  
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PURPOSE: Diagnosis of amyotrophic lateral sclerosis (ALS) can be difficult from clinical symptoms 
alone. Diffusion tensor imaging (DTI) has been suggested as an adjunct diagnostic method. DTI 
parameter changes have been repeatedly demonstrated, especially in the corticospinal tract (CST) as 
the predominantly affected structure. However, a recent meta-analysis reported only a modest 
discriminatory capability, questioning the value of this method as a confirmatory test in single 
subjects with suspected ALS. We investigated how methodological differences in CST delineation 
influence the discriminatory capability.  
METHODS: DTI data were acquired in 13 ALS patients and an age-matched healthy control group. We 
calculated and compared receiver operation characteristic (ROC) curves of four different analysis 
methods using either a manual or an atlas-based region of interest (ROI) of the CST in combination 
with and without tract-based spatial statistics (TBSS).  
RESULTS: The analysis method combining atlas-based ROIs with TBSS yielded an area under the curve 
(AUC) of 0.936 and a sensitivity and specificity of 100 % and 91.67 %. These are the best results 
among the four analysis methods evaluated: manual ROIs (AUC = 0.846, sensitivity: 69.23, specificity: 
91.67), atlas-based ROIs alone (AUC = 0.917, sensitivity: 76.92, specificity: 91.67), manual ROIs in 
combination with TBSS (AUC = 0.885, sensitivity: 76.92, specificity: 91.67).  
CONCLUSIONS: Sensitivity and specificity strongly depend on the CST delineation approach. The 
combination of an atlas-based ROI with TBSS is a promising fully automatic method with improved 
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discriminatory capability compared to other approaches. It could ultimately serve as a confirmatory 
test in single ALS patients. 
KEYWORDS: Amyotrophic lateral sclerosis, Magnetic resonance imaging, Diffusion-tensor imaging, 
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The characterization of brachial plexus (BP) pathology can be perplexing for the radiologist, especially 
due to varying combination of sensory and motor symptoms depending on the extent of disease and 
the level of disease process. Localization can be difficult due to inherently complex anatomy of the 
BP complicated by a variety of benign and malignant disease processes. Infrequently requested 
imaging of the BP, can be a challenge to both the novice and experienced reader. Invasive methods 
of diagnosis, such as biopsy, yield variable results and carry the risk of causing permanent sensory 
and/or motor deficit and may also cause long-term neuralgic pain. The purpose of this article is to 
provide a straightforward review of BP pathology as seen by conventional magnetic resonance 
imaging and to illustrate the value of this noninvasive technique in guiding management. 
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PURPOSE: Considerable inter-observer variability in the visual assessment of aneurysm recurrences 
limits its use as an outcome parameter evaluating new coil generations. The purpose of this study 
was to compare visual assessment of aneurysm recurrences and aneurysm recurrence volumetry 
with an example dataset of HydroSoft coils (HSC) versus bare platinum coils (BPC).  
METHODS: For this retrospective study, 3-dimensional time-of-flight magnetic resonance 
angiography datasets acquired 6 and 12 months after endovascular therapy using BPC only or mainly 
HSC were analyzed. Aneurysm recurrence volumes were visually rated by two observersas well as 
quantified by subtraction of the datasets after intensity-based rigid registration.  
RESULTS: A total of 297 aneurysms were analyzed (BPC: 169, HSC: 128). Recurrences were detected 
by aneurysm recurrence volumetry in 9 of 128 (7.0 %) treated with HSC and in 24 of 169 (14.2 %) 
treated with BPC (odds ratio: 2.39, 95 % confidence interval: 1.05-5.48; P = 0.039). Aneurysm 
recurrence volumetry revealed an excellent correlation between observers (Cronbach's alpha = 0.93). 
In contrast, no significant difference in aneurysm recurrence was found for visual assessment (3.9 % 
in HSC cases and 4.7 % in BPC cases). Recurrences were observed in aneurysms smaller than the 
sample median in 10 of 33 (30.3 %) by aneurysm recurrence volumetry and in 1 of 13 (7.7 %) by 
visual assessment.  
CONCLUSIONS: Aneurysm recurrences were detected more frequently by aneurysm recurrence 
volumetry when compared with visual assessment. By using aneurysm recurrence volumetry, 
differences between treatment groups were detected with higher sensitivity and inter-observer 
validity probably because of the higher detection rate of recurrences in small aneurysms. 
 
KEYWORDS: Intracranial aneurysms, Coiling, MR angiography, 3D imaging, Recurrence 
 
 
Original Article 
Schwaiger BJ, Kober F, Gersing AS, Kleine JF, Wunderlich S, Zimmer C, Poppert H, Prothmann S.  
The pREset Stent Retriever for Endovascular Treatment of Stroke Caused by MCA Occlusion: Safety 
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Clin Neuroradiol. 2014 
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PURPOSE: The purpose of this study was to analyze the safety and efficacy of the pREset device, a 
stent retriever system, for endovascular mechanical thrombectomy (MT) in acute ischemic stroke 
(AIS) after middle cerebral artery (MCA) occlusion.  
METHODS: Retrospectively, 48 consecutive patients (mean age +/- standard deviation, 71.0 +/- 11.9 
years; 24 women) treated for acute MCA occlusion using pREset solely or in combination with other 
MT devices were identified. Recanalization success was evaluated using the modified thrombolysis in 
cerebral infarction score (TICI), and complications were detected by 24-h follow-up computed 
tomography or magnetic resonance imaging. MCA anatomy was assessed in angiograms. Clinical 
outcome was evaluated with National Institutes of Health Stroke Scale (NIHSS) score at admission 
and discharge, and modified Rankin scale (mRS) score at discharge and follow-up.  
RESULTS: Successful recanalization (TICI 2b/3) was achieved in 39 patients (81.3 %). Rate of 
procedure-related complications was 8.3 %. In four patients, a subarachnoid hemorrhage occurred 
(8.3 %), and parenchymal hematoma was detected in four patients (8.3 %). None of those events was 
associated with clinical deterioration. MCA curvature significantly influenced recanalization success 
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(P < 0.005). Successful recanalization correlated significantly with lower NIHSS scores and favorable 
clinical outcome (mRS score 0-2) at discharge (P < 0.05). Mortality within 90 days was significantly 
lower in patients with TICI 2b/3 (P < 0.005).  
CONCLUSIONS: High recanalization rates, low complication rates, and a significantly improved 
outcome after successful recanalization strongly suggest that MT with pREset is an adequate therapy 
for AIS after MCA occlusion. Vessel curvature is a significant determining factor for recanalization 
success. 
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PURPOSE: A new method for diffusion-weighted imaging (DWI) using independent parallel 
transmission technique resulting in zoomed DWI was applied in four patients suffering from acute 
spinal cord ischemia.  
METHODS: Four patients with clinical symptoms of acute spinal cord ischemia were examined on a 3 
T MR-system equipped with a two-channel transmit array. Scans included T2-weighted turbo spin 
echo, conventional DWI, and zoomed DWI. Image evaluation was performed with regard to overall 
image quality, anatomic delineation of the spinal cord, and the level of confidence to establish the 
diagnosis of spinal cord ischemia.  
RESULTS: Through spatially selective excitation, zoomed DWI allows for acquisition of high-resolution 
images with reduced scan time due to a reduced field of view in phase-encoding direction, resulting 
in zoomed images. In all cases the ischemia was demonstrated in conventional DWI as well as 
zoomed DWI.  
CONCLUSIONS: Compared to conventional DWI, zoomed DWI enables a faster image acquisition and 
allowed a more detailed analysis of the spinal lesion which may be critical to attribute the lesion to a 
particular vessel territory. 
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MRI of CNS fungal infections: review of aspergillosis to histoplasmosis and everything in between.  
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Fungal infections of the central nervous system (CNS) represent a wide spectrum of diseases with 
some common magnetic resonance imaging (MRI) features. Risk factors include immunocompromise 
of any cause and living in endemic areas. CNS infection occurs through hematogenous spread, 
cerebrospinal fluid seeding, or direct extension. MRI features include heterogeneous or ring reduced 
diffusion and weak ring enhancement. Angioinvasive aspergillosis is characterized by multifocal 
hemorrhagic lesions with reduced diffusion. Cryptococcosis results in gelatinous pseudocyst 
formation in the basal ganglia. Mucormycosis is characterized by frontal lobe lesions with markedly 
reduced diffusion. Candidiasis is usually manifest by numerous microabscesses of less than 3 mm 
occurring at the corticomedullary junction, basal ganglia, or cerebellum. Coccidioidomycosis often 
results in meningitis with contrast enhancement of the basal cisterns. Blastomycosis and 
histoplasmosis are rare infections with parenchymal abscesses or meningitis. Recognizing the 
imaging features of CNS infections allows for early, aggressive treatment of these otherwise rapidly 
fatal infections. 
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Clin Neuroradiol. 2014;24(1):43-9.  
10.1007/s00062-013-0224-z 
 
INTRODUCTION: Improvements in the imaging capabilities of angiographic C-arm computed 
tomography (CT) using flat detector angiographic (FD-CT) systems now provide a means for the in 
vivo visualization of devices used for the treatment of intracranial aneurysms. One such device, the 
WEB embolization device, is made of a braided mesh of nitinol wires, the size of which are near to 
the limits of visualization using conventional x-ray fluoroscopy. Our hypothesis was that the imaging 
of these implants C-arm CT would provide useful information regarding their positioning and 
deployment.  
METHODS: In five New Zealand white rabbits elastase induced aneurysms were created and 
subsequently treated using a WEB. Imaging was performed using digital subtraction angiography 
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(DSA), X-ray imaging and two different Angiographic C-arm CT protocols. The images were evaluated 
by two neuroradiologists using an evaluation scale.  
RESULTS: The mesh of the WEB was barely visible on the DSA or x-ray fluoroscopy images. Volume 
rendering technique (VRT) reconstruction and multiplanar reconstruction (MPR) of images done 
using the C-arm CT protocols clearly delineated the shape and structure of the device. Contrast-
enhanced MPR and VRT reconstructions allowed assessment of the status of blood flow in the 
aneurysms. Beam hardening artifacts caused by platinum markers on the WEB were present. 
CONCLUSION: In vivo C-arm CT imaging of the WEB is feasible and allows precise determination of 
the position and deployment status of the device. On contrast-enhanced images the occlusion status 
of aneurysms and the positioning of the WEB in relationship to the parent artery can be evaluated. C-
arm-CT may serve as a minimal-invasive follow-up imaging modality. 
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We present the case of a 70-year-old patient presented to our institution for paresthesia of the right 
hemiface associated with dysarthria in aggravation since 1 year. He was diagnosed with right 
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trigeminal melanoma metastasis. This case is characterized by a thickening of the right trigeminal 
nerve from his cisternal segment to his mandibular branch V3. MRI demonstrated an intensive 
perineural spread by a melanotic melanoma. 
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PURPOSE: Basilar artery is the second most common site of fenestration, after the anterior 
communicating region. It is believed this variation predisposes a patient to posterior aneurysm 
formation and increases the complexity of the surgical anatomy. Endovascular management has 
become the first option to treat these aneurysms. We retrospectively evaluated eight patients, who 
underwent endovascular treatment for fenestrated basilar artery related aneurysms (fBA-AN). 
Additionally, based on our findings and on literature review, we developed a treatment strategy 
based on a proposed classification of fBA-AN.  
METHODS: Between June 2010 and September 2012, eight patients harboring nine basilar artery 
fenestration aneurysms were consecutively treated. Based on aneurysm morphology (neck size) and 
its relationship to the fenestration (sparing or not one channel) characterized by 3D-DSA, we 
proposed a simple classification and treatment strategies. Additionally, a literature review was 
performed.  
RESULTS: All patients received endovascular treatment. Most aneurysms involved the vertebrobasilar 
junction and both channels of the fenestration. A total of 5 aneurysms had wide neck while 4 had 
narrow neck. Overall, 5 (55.5 %) aneurysms were treated with stent assisted coiling, 3 (33.3 %) 
aneurysms with selective coiling, and 1 (11.1 %) aneurysm with balloon assisted coiling. We had only 
1 (11.1 %) complication, named aneurysm rupture.  
CONCLUSION: Basilar artery fenestration aneurysms are rare and complex lesions. Endovascular 
treatment appears to be safe and efficient. The detailed understanding of the aneurysm morphology 
and its relation to the fenestration is strongly recommended to treatment planning. Further studies 
are necessary to validate the utility of the proposed classification and treatment strategy. 
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PURPOSE: Isolated posterior inferior cerebellar artery dissecting aneurysms are rare lesions. Their 
underlying pathology, presentation, and natural history are poorly understood. Their treatment is 
controversial, and few data are available regarding the best treatment. We conducted the first study 
comparing selective coiling and parent artery occlusion for the treatment of isolated PICA dissecting 
aneurysms.  
METHODS: All patients harboring isolated PICA dissecting aneurysms treated between January 2006 
and October 2012, in a single center, were retrospectively evaluated. Patients were consecutively 
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submitted either to selective coiling or parent artery occlusion. The safety and durability 
(recanalization and rebleeding rates) of each treatment were established. In order to compare the 
results of both treatment modalities, we also performed a literature search of all cases of isolated 
PICA dissecting aneurysms endovascularly treated. 
RESULTS: Fourteen patients harboring isolated PICA dissecting aneurysms were assigned to 
endovascular treatment in our center (eight to selective coiling vs six to parent artery occlusion). 
There was no statistical difference between both groups regarding complications. No patient 
experienced rebleeding. One recanalization was observed in the selective coiling group. Based on 
literature review (83 cases), selective coiling and parent artery occlusion showed similar success rate 
in preventing rebleeding. Parent artery occlusion was significantly associated with a higher risk of 
ischemic complication (p = 0.013).  
CONCLUSIONS: Both selective coiling and parent artery occlusion are highly effective in preventing 
rebleeding in isolated PICA dissecting aneurysms. Although total complication rate is similar between 
both modalities, parent artery occlusion is significantly associated to a higher risk of ischemic events. 
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OBJECTIVE: Chondroid chordoma (CC) is a rare but commonest subtype of chordoma with little 
reported clinical information. The present study summarizes and updates present knowledge of CC. 
METHODS: Literature search for demographic data and clinical appearance of cranial CCs except for 
those entirely confined to the sinonasal region.  
RESULTS: A total of 48 English language papers published from 1968-2013 were retrieved describing 
132 CCs as skull base tumors. The male-to-female ratio was 1:1. The mean age at diagnosis was 43 
years, predisposing to the third to fifth decades of life. The clival (34%) and spheno-occipital (29%) 
regions were the most frequent sites of origin followed by the sellar (12%) and sphenoid (5%) 
regions. Intratumoral calcification and bony erosion were identified as the characteristic 
neuroimaging findings. Surgical resection by the transcranial, transsphenoidal, transnasal, 
transpharyngeal, or transpalatal route with or without adjuvant radiotherapy was the main 
treatment option. The initial treatment outcome was satisfactory in 82% of cases with considerably 
better prognosis compared with typical chordomas.  
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CONCLUSION: CC is a distinct entity to be discriminated from the typical type of chordoma. There are 
no distinguishing features on magnetic resonance imaging between CC and typical chordoma. 
Intratumoral calcification and concurrent bony erosion on neuroimaging should suggest the 
possibility of CC. Extensive surgical resection and adjuvant radiotherapy can achieve satisfactory 
outcome. 
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The knowledge of characteristic lesion patterns is important in daily practice imaging, as the 
radiologist increasingly is required to provide precise differential diagnosis despite unspecific clinical 
symptoms like cognitive impairment and missed elaborated neurological workup. This part II dealing 
with nonvascular white matter changes of proven cause and diagnostic significance aimed to assist 
the evaluation of diseases exhibiting lesions exclusively or predominantly located in the white 
matter. The etiologies commented on are classified as follows: (a) toxic-metabolic, (b) 
leukodystrophies and mitochondriopathies, (c) infectious, (d) neoplastic, and (e) immune mediated. 
The respective mode of lesion formation is characterized, and typical radiological findings are 
displayed. More or less symmetrical lesion patterns on the one hand as well as focal and multifocal 
ones on the other are to be analyzed with reference to clinical data and knowledge of predilection 
sites characterizing major disease categories. Complementing spinal cord imaging may be useful not 
only in acute and relapsing demyelinating diseases but in certain leukodystrophies as well. In 
neuromyelitis optica (NMO), the detection of a specific antibody and some recently published 
observations may lead to a new understanding of certain deep white matter lesions occasionally 
complicating systemic autoimmune disease. 
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OBJECTIVES: The purpose of this study was to create virtual 3D views of the interaction between 
contrast-enhanced thrombi and three different types of stent retrievers.  
MATERIALS AND METHODS: Artificial thrombi with and without contrast agent were created and 
introduced into a silicone tube with saline solution. The stent retrievers (Aperio (A), Solitaire FR (B), 
Revive (C)) were released around the thrombi. For each retriever, two sets (0 min, 5 min) of flat panel 
computed tomography (CT) data were acquired on a Siemens Axiom Artis Zee biplane angiography 
system and reconstructed using syngo InSpace 3D software.  
RESULTS: The filaments of all three stent retrievers were displaced by the thrombus immediately 
after deployment. Another study series after 5 min showed further expansion of the stents into the 
thrombus. A tends to appose best around obstacles. A and B allow cushion-like bulging of clot 
material into the stent lumen. C showed only moderate curvilinear bulging and a minor degree of 
interaction in between stent filaments and thrombus.  
CONCLUSIONS: Flexible design allows better apposition of the device to the surface of the thrombus. 
A relatively strong longitudinal structure combined with large gaps in between the stent filaments 
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seems to favor migration into the clot. The main capture mechanism seems to be engagement of the 
clot between the crossings of stent struts. 
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PURPOSE: Primary central nervous system lymphoma (PCNSL) and high-grade glioma (HGG) may 
have similar enhancement patterns on magnetic resonance imaging (MRI), making the differential 
diagnosis difficult or even impractical. Relative cerebral blood volume (rCBV) and percentage of 
signal intensity recovery derived from dynamic susceptibility-weighted contrast-enhanced (DSC) 
perfusion MR imaging may help distinguish PCNSL from HGG. The purpose of this study was to 
evaluate the sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 
and accuracy of these two imaging parameters used alone or in combination for differentiating 
PCNSL from HGG.  
METHODS: A total of 12 patients with PCNSL and 26 patients with HGG were examined using a 3T 
scanner. rCBV and percentage of signal intensity recovery were obtained and receiver operating 
characteristic (ROC) analysis was performed to determine optimum thresholds for tumor 
differentiation. Sensitivity, specificity, PPV, NPV, and accuracy for identifying the tumor types were 
also calculated.  
RESULTS: The optimum threshold of 2.56 for rCBV provided sensitivity, specificity, PPV, NPV, and 
accuracy of 96.2, 90, 92.6, 94.7, and 93.5%, respectively, for determining PCNSL. A threshold value of 
0.89 for percentage of signal intensity recovery optimized differentiation of PCNSL and HGG with a 
sensitivity, specificity, PPV, NPV, and accuracy of 100, 88.5, 87, 100, and 93.5%, respectively. 
Combining rCBV with the percentage of signal intensity recovery further improved the differentiation 
of PCNSL and HGG with a specificity of 98.5% and an accuracy of 95.7%.  
CONCLUSIONS: The combination of rCBV measurement with percentage of signal intensity recovery 
can help in more accurate differentiation of PCNSL from HGG. 
 
KEYWORDS: Primary central nervous system lymphomas, High-grade gliomas, Relative cerebral blood 
volume, Percentage of signal intensity recovery, Dynamic susceptibility-weighted contrast enhanced 
perfusion MR imaging 
 
 
Correspondence 
Ya-Suo D, Yu-Chang L.  
Tungsten coil disappearance and SAH recurrence 12 years after endovascular embolisation.  
Clin Neuroradiol. 2014;24(2):189-91.  
10.1007/s00062-013-0220-3 

http://www.ncbi.nlm.nih.gov/pubmed/23942770
http://www.ncbi.nlm.nih.gov/pubmed/23994941
http://www.ncbi.nlm.nih.gov/pubmed/23994941
http://www.ncbi.nlm.nih.gov/pubmed/23994941
http://www.ncbi.nlm.nih.gov/pubmed/23652858


 
 
Original Article 
Yamamoto N, Satomi J, Harada M, Izumi Y, Nagahiro S, Kaji R.  
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The aim of this study was to investigate the independent factors associated with the absence of 
recanalization approximately 24 h after intravenous administration of tissue-type plasminogen 
activator (IV TPA). The previous studies have been conducted using 1.5-Tesla (T) magnetic resonance 
imaging (MRI). We studied whether the characteristics of 3-T MRI findings were useful to predict 
outcome and recanalization after IV tPA. Patients with internal carotid artery (ICA) or middle cerebral 
artery (MCA) (horizontal portion, M1; Sylvian portion, M2) occlusion and treated by IV tPA were 
enrolled. We studied whether the presence of susceptibility vessel sign (SVS) at M1 and low clot 
burden score on T2*-weighted imaging (T2*-CBS) on 3-T MRI were associated with the absence of 
recanalization. A total of 49 patients were enrolled (27 men; mean age, 73.9 years). MR angiography 
obtained approximately 24 h after IV tPA revealed recanalization in 21 (42.9 %) patients. 
Independent factors associated with the absence of recanalization included ICA or proximal M1 
occlusion (odds ratio, 69.6; 95 % confidence interval, 5.05-958.8, p = 0.002). In this study, an 
independent factor associated with the absence of recanalization may be proximal occlusion of the 
cerebral arteries rather than SVS in the MCA or low T2*-CBS on 3-T MRI. 
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BACKGROUND AND PURPOSE: New techniques have substantially raised recanalization rates of 
mechanical thrombectomy in acute ischemic stroke in the last few years with initial prospective trials 
reporting good neurological outcome in up to 58 % of the cases. However some recent reports 
questioning the benefit of endovascular therapy have initiated a discussion about the importance of 
patient-selection. The purpose of this study was to investigate whether an elongation of the carotid 
artery affects the angiographic outcome of the recanalization procedure in middle cerebral artery 
(MCA)-occlusions.  
MATERIALS AND METHODS: The data of 54 patients with occlusions of the M1-segment who 
underwent mechanical thrombectomy were included. The lengths of the carotid arteries were 
measured using preinterventional computed tomography (CT)-angiograms. To take individual 
patient's height into account these lengths were divided by the length of the spine from the tip of the 
dens to the bottom of the th3 vertebral body (referred to as carotid-to-spine (CS)-Ratio). 
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Angiographic results were scored according to the modified thrombolysis in cerebral infarction 
(mTICI)-score.  
RESULTS: Recanalization with mTICI >/= 2b was achieved in 83.3 %. The mean CS-Ratio was 1.32 +/- 
0.13. There was a significant correlation between the CS-Ratio and the age of the patients. There 
were no significant differences in the CS-Ratios of occlusions that were successfully recanalized and 
those that were not. Neither were there significant correlations of the CS-Ratio and the length of 
procedure or the number of deployments of the stentretrievers.  
CONCLUSION: In this retrospective analysis we report that carotid elongation does not affect 
angiographic results of mechanical thrombectomy in acute stroke. 
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Original Article 
Arrigo A, Mormina E, Calamuneri A, Gaeta M, Granata F, Marino S, Anastasi GP, Milardi D, 
Quartarone A.  
Inter-hemispheric Claustral Connections in Human Brain: A Constrained Spherical Deconvolution-
Based Study.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0492-x 
 
PURPOSE: Complex claustral connection network was widely demonstrated both in humans and 
animals. Moreover, several studies have suggested that claustral connections directly involve also the 
contralateral hemisphere. Detection of contralateral cortico-claustral and inter-claustral connections 
was reported mainly in animals and only partially in humans. The main purpose of this study was to 
provide more robust tractography-driven support of the existence of inter-hemispheric claustral 
connections in humans, by means of a dedicated optimized tractographic protocol.  
METHODS: Fifteen healthy subjects were examined by means of an advanced magnetic resonance 
imaging-based probabilistic constrained spherical deconvolution tractographic protocol. Moreover, 
quantitative diffusion parameters were extracted by each reconstructed pathway.  
RESULTS: In this study, further imaging-based support on the possible existence in humans of 
contralateral cortico-claustral and inter-claustral connections was provided. These connections were 
found to involve almost all the superior portion of each claustrum, showing a topographical 
organization. Moreover, the detection of inter-claustral connections passing through the anterior 
commissure was reported, for the first time, in humans.  
CONCLUSIONS: The possible existence of inter-claustral and cortico-claustral contralateral pathways 
might provide the morphological basis for the complex functional phenomena observed in previous 
studies. Furthermore, these connections might have several important clinical implications, since 
they might explain how the inter-hemispheric coordination governed by the claustrum, as well as the 
functional recovery subsequent to damages involving one claustrum, takes place. 
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Features.  
Clin Neuroradiol. 2015;25(2):109-25.  
10.1007/s00062-014-0360-0 
 
The purpose of this article was to review the anatomy of the cavernous sinus (CS), illustrate 
numerous lesions that can affect the CS, and emphasize the imaging characteristics for each lesion to 
further refine the differential diagnoses. The CS, notwithstanding its small size, contains a 
complicated and crucial network that consists of the carotid artery, the venous plexus, and cranial 
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nerves. The wide-ranging types of pathologies that can involve the CS can be roughly classified as 
tumoral, congenital, infectious/inflammatory/granulomatous, and vascular. Conditions that affect 
the CS usually lead to symptoms that are similar to each other; thus, for diagnosis, imaging 
procedures are required. Radiological evaluations are also required to detect pre- and postoperative 
CS invasion. Magnetic resonance imaging, which can be supplemented with thin-section contrast-
enhanced sequences, is the preferred imaging technique for evaluating the CS. For correct diagnosis 
of CS lesions and accurate evaluations of CS invasions, it is essential to carefully analyze the 
anatomical structures within the CS and to acquire precise knowledge about the imaging features of 
CS lesions, which may frequently overlap. 
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Role of Diffusion Tensor MR Imaging in Degenerative Cervical Spine Disease: a Review of the 
Literature.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0467-y 
 
In the article we review the current role of diffusion tensor imaging (DTI), a modern magnetic 
resonance (MR) technique, in the diagnosis and the management of cervical spondylotic myelopathy 
(CSM), the most serious complication of degenerative cervical spine disease (DCSD). The 
pathogenesis of DCSD is presented first with an emphasis placed on the pathological processes 
leading to myelopathy development. An understanding of the pathophysiological background of 
DCSD is necessary for appropriate interpretation of MR images, both plain and DTI. Conventional MRI 
is currently the imaging modality of choice in DCSD and provides useful information concerning the 
extent of spondylotic changes and degree of central spinal canal stenosis; however its capability in 
myelopathy detection is limited. DTI is a state of the art imaging method which recently has emerged 
in spinal cord investigations and has the potential to detect microscopic alterations which are beyond 
the capability of plain MRI. In the article we present the physical principles underlying DTI which 
determine its sensitivity, followed by an overview of technical aspects of DTI acquisition with a 
special consideration of spinal cord imaging. Finally, the scientific reports concerning DTI utility in 
DSCD are also reviewed. DTI detects spinal cord injury in the course of DCSD earlier than any other 
method and could be useful in predicting surgical outcomes in CMS patients, however technical and 
methodology improvement as well as standardization of acquisition protocols and postprocessing 
methods among the imaging centers are needed before its implementation in clinical practice. 
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Hemispheric Differences in Leukoaraiosis in Patients with Carotid Artery Stenosis: A Systematic 
Review.  
Clin Neuroradiol. 2015 
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PURPOSE: Despite the prevalence of leukoaraiosis in neuroimaging and its link to dementia, stroke, 
and death, the exact pathogenesis is still unclear. While some have postulated a link between carotid 
artery disease and leukoaraiosis, the exact relationship between the two common clinical findings is 
unknown. To determine the link between carotid disease and leukoaraiosis, we performed a 
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systematic review of interhemispheric differences in white matter disease in patients with carotid 
artery disease.  
METHODS: We performed a comprehensive literature search in multiple electronic databases 
evaluating the association of carotid artery and white matter disease using both subjective and 
volumetric assessment of white matter burden. The included studies examined patients with at least 
30 % carotid artery stenosis for white matter burden both ipsilateral and contralateral to the site of 
carotid artery disease.  
RESULTS: Of the 2920 manuscripts screened, five were included in the systematic review. One study 
used a volumetric analysis of the white matter burden and the others used various subjective 
methods. Four studies found no statistically significant relationship between carotid artery disease 
and ipsilateral white matter burden and one study found a significantly higher amount of white 
matter disease ipsilateral to carotid artery stenosis.  
CONCLUSIONS: The mixed results in degree of hemispheric leukoaraiosis in patients with carotid 
artery disease indicate that no definite relationship can be established based on the existing 
literature. Given the complex nature of carotid artery disease, including increased risk with certain 
plaque components, the exact relationship requires further investigation with more rigorous 
research design. 
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Barlinn K, Seibt J, Engellandt K, Gerber J, Puetz V, Kepplinger J, Wunderlich O, Pallesen LP, Bodechtel 
U, Koch R, von Kummer R, Dzialowski I.  
Multimodal Computed Tomography Based Definition of Cerebral Imaging Profiles for Acute Stroke 
Reperfusion Therapy (CT-DEFINE): Results of a Prospective Observational Study.  
Clin Neuroradiol. 2015;25(4):403-10.  
10.1007/s00062-014-0320-8 
 
PURPOSE: To prospectively evaluate the prognostic impact of multimodal computed tomography-
based imaging in ischemic stroke patients potentially eligible for reperfusion therapy.  
METHODS: Anterior circulation stroke patients underwent non-contrast CT (NCCT), CT-angiography, 
and CT-perfusion within 12 h from symptom-onset. Patients could be treated with intravenous-tissue 
plasminogen activator (IV-tPA), endovascular or combined reperfusion therapies. Cerebral imaging 
profiles (IP) were NCCT-Alberta Stroke Program Early CT Score (ASPECTS) > 7 (IP1); NCCT-ASPECTS > 5 
and proximal occlusion on CT-angiography (IP2); CT-perfusion mismatch between cerebral blood 
volume (CBV)-ASPECTS, and cerebral blood flow (CBF)-ASPECTS >/= 2 (IP3). Favorable outcome was 
defined as modified Rankin Scale </= 2 at 3 months.  
RESULTS: Of 102 included patients, 62 (61 %) received any reperfusion therapy. In IP2 and IP3, 
favorable outcome was more frequent in patients with reperfusion therapy than in those without; 
however, this did not reach statistical significance (IP2: 39 % vs 15 %, p = 0.26; IP3: 50 % vs 17 %; p = 
0.31). No difference was seen in IP1 (58 % vs 58 %, p = 1.0). In IP2, patients with IV-tPA alone 
achieved better functional outcome (50 % vs 11 %, p = 0.03) and lower mortality (0 % vs 28 %, p = 
0.045) than those without.  
CONCLUSIONS: Our results suggest a benefit with imaging profile selection based upon the 
combination of a small-to-moderate-sized infarction and a visible intracranial occlusion in patients 
receiving IV-tPA. Reperfusion therapy may be futile in patients without proven vessel occlusion. 
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Original Article 
Baxa J, Rohan V, Tupy R, Cerna L, Flohr T, Polivka J, Ferda J.  
Determination of the Middle Cerebral Artery Occlusion Length in Acute Stroke: Contribution of 4D 
CT Angiography and Importance for Thrombolytic Efficacy Prediction.  
Clin Neuroradiol. 2015;25(3):257-65.  
10.1007/s00062-014-0302-x 
 
PURPOSE: To assess the benefit of 4D-CT angiography (4D-CTA) in determination and precise 
measurement of middle cerebral artery (MCA) occlusion in comparison to CTA. Possible relationship 
of measured occlusion lengths with recanalization after intravenous thrombolysis was analysed as a 
second objective.  
METHODS: Detailed evaluation of complete MCA occlusions in 80 patients before intravenous 
thrombolysis using temporal maximum intensity projection (tMIP) dataset, calculated from 4D-CTA 
and conventional single-phase CTA was performed. Further, manual measurement technique was 
compared to results of semiautomatic procedure (vessel analysis) as reference. Statistical analysis of 
correlation between MCA occlusion length and IVT efficacy (24 h recanalization rate according 
modified Thrombolysis In Myocardial Infarction criteria-mTIMI) was performed.  
RESULTS: The distal end of occlusion was identified in all patients using tMIP, but only in 48 patients 
(60%) using CTA. The manual measurement method was not statistically different and well correlated 
with reference tMIP-vessel analysis. (15.4 vs. 16.3 mm; p = 0.434; r = 97). In measurable occlusions 
by CTA, no significant difference was proved in manually measured lengths using tMIP and CTA (14.5 
vs. 13.3 mm; p = 0.089). Favorable recanalization (mTIMI 2-3) was achieved in 37 patients (47%). 
Length of occlusion in M1 segment (p = 0.002) and M2 segment involvement (p = 0.017) were proved 
as independent negative predictors of recanalization. Using receiver operating characteristics 
analysis, the cutoff length of the M1 segment occlusion for favorable recanalization was found to be 
12 mm.  
CONCLUSION: The feasibility of MCA occlusion assessment using tMIP datasets and benefit over 
conventional CTA were confirmed. The manual measurement method was proved as feasible and 
simple with good correlation to reference semiautomatic analysis. The significant correlation of the 
MCA occlusion length and early recanalization was found. The length of 12 mm was recognized as 
cut-off length for favorable recanalization. 
 
KEYWORDS: 4D-CT angiography, Thrombolytic therapy, Ischemic stroke, Middle cerebral artery 
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PURPOSE: Acute basilar artery occlusion is associated with high rates of major morbidity and 
mortality. In rare cases, the underlying pathology is a high-grade stenosis of the basilar artery. We 
report on a series of seven cases with occluded high-grade basilar artery stenosis who received 
endovascular therapy at our center.  
MATERIAL AND METHODS: Our prospective database since October 2009 until September 2013 was 
screened for patients with acute basilar artery occlusion and underlying high-grade stenosis who 
underwent endovascular therapy. Case files were retrospectively reviewed for clinical, outcome, and 
technical data.  
RESULTS: Seven patients were identified who suffered from an acute basilar artery occlusion based 
on a high-grade stenosis between October 2009 and September 2013. These patients were treated 
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with an acute stenting of the basilar artery with or without a preceding mechanical thrombectomy. 
Median age was 75 (53-83) years; median prethrombectomy National Institute of Health Stroke scale 
score was 19 (7-28). A successful recanalization result defined as modified Thrombolysis In Cerebral 
Infarction grade 2b or higher was achieved in all cases. Two of the seven patients had a procedural 
complication consisting of a vessel dissection after angioplasty. A good clinical outcome according to 
the Solitaire flow restoration device versus the Merci Retriever in patients with acute ischaemic 
stroke (SWIFT) study criteria was achieved in three of the seven patients. One patient died during 
hospitalization in the acute phase.  
CONCLUSION: Mechanical thrombectomy combined with acute stenting of the basilar artery is 
technically feasible and may be an effective therapeutic option in the rare case of an acutely 
occluded high-grade stenosis of the basilar artery in patients with an otherwise poor prognosis. 
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Functional magnetic resonance imaging (fMRI) of the brainstem is a relatively young field that is 
rapidly evolving. While it is still difficult to obtain usable fMRI signals from this complicated brain 
region, the past few years have seen a number of important advances that bring us closer to routine 
application of this method in the clinical and scientific setting. This review gives an overview of the 
technical capabilities and limitations of brainstem fMRI. It explains the major brainstem-specific 
problems and gives advice on how to avoid or counteract them. In particular, I discuss how spatial 
resolution issues can be overcome by using appropriate sequences, coils, and spatial preprocessing, 
how the effects of physiological noise can be mitigated by noise modeling and spatial masking, and 
how the functional heterogeneity of brainstem nuclei needs to be taken into account, when planning 
a study. Solving these common problems is a prerequisite for any scientist or clinician interested in 
applying fMRI to measure brainstem activity. 
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Hybrid magnetic resonance (MR)-positron emission tomography (MR-PET) is a novel technology with 
advantages over sequential MR and PET imaging, allowing maintain full individual diagnostic 
performance with negligible mutual interference between the two hardware settings. Obvious 
synergies between MR and PET in acquisition of anatomical, functional, and molecular information 
for neurological diseases into one single image pave the way for establishing clear clinical indications 
for hybrid MR-PET as well as addressing unmet neuroimaging needs in future clinics and research. 
Further developments in attenuation correction, quantification, workflow, and effective MR-PET data 
management might unfold the full potential of integrated multimodality imaging. 
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Intraoperative magnetic resonance imaging (iMRI) has dramatically expanded and nowadays 
presents state-of-the-art technique for image-guided neurosurgery, facilitating critical precision and 
effective surgical treatment of various brain pathologies. Imaging hardware providing basic imaging 
sequences as well as advanced MRI can be seamlessly integrated into routine surgical environments, 
which continuously leads to emerging indications for iMRI-assisted surgery. Besides the obvious 
intraoperative diagnostic yield, the initial clinical benefits have to be confirmed by future-controlled 
long-term studies. 
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INTRODUCTION: This study is conducted to demonstrate that destructive lesions of the otic capsule 
by Langerhans cell histiocytosis (LCH) causing both radiographic and audiologic findings can be 
completely reversed with adequate treatment. Retrospective case review and analysis of clinical and 
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imaging data were obtained as part of the diagnosis and treatment of patients with LCH of the 
temporal bone.  
METHODS: With Institutional Review Board (IRB) approval, cases of LCH involving the temporal bone 
were searched for within the institutional databases. Criteria for inclusion was histologic diagnosis of 
LCH and pretreatment computed tomography (CT) demonstrating temporal bone and/or otic capsule 
involvement and posttreatment follow-up CT/magnetic resonance imaging (MRI) scans obtained at 
least 6 months after starting treatment.  
RESULTS: We report eight cases of LCH of the temporal bone with three demonstrating otic capsule 
involvement radiographically and/or clinically. Review of posttreatment imaging revealed all three 
patients had complete restoration of the bony labyrinthine architecture and near or complete 
restoration of their hearing.  
CONCLUSIONS: Though LCH of the temporal bone is a common site within the spectrum of the 
disease, involvement of the otic capsule remains rare. Here, we report the largest series of otic 
capsule involvement by LCH and investigate whether both architecture and hearing are recovered 
with appropriate treatment. Lastly, restoration of the bony architecture of the labyrinth suggests the 
mechanism of LCH is demineralization and not ablative. 
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Occlusion of the intracranial distal internal carotid artery (ICA) is one of the most critical conditions 
among the cases of acute stroke in the anterior circulation. The introduction of selective 
endovascular treatment first using thrombolytic agents replaced later by the mechanical 
thrombectomy using various devices has improved the prognosis in a certain number of these 
patients. Among the factors influencing the prognosis of these patients, one is the collateral 
circulation which in these cases is mainly characterized by leptomeningeal anastomoses. The 
collateral can, however, be impaired, by distal embolization and by anomalies of the Circle of Willis: 
the aim of this study is to describe these aspects. 
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The growth in understanding of the pathophysiological relationships between various neurovascular 
diseases in the past decades has increased the significance and need for endovascular treatment. 
Consequently, an extraordinary development of different embolic agents was indispensable. The 
present work first presents the historical milestones in the discovery of various embolic materials 
used for neurovascular interventions. In the second part, the current endovascular embolization 
procedures, requiring both liquid and solid embolic agents, are discussed. In some cases and diseases 
the combination of both may be mandatory. Special emphasis is placed on the consideration needed 
when choosing appropriate embolic materials, chiefly depending on the goal of the endovascular 
procedure. Furthermore, the present understanding of the specifics in angioarchitecture and 
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hemodynamics, leading to the most suitable form of access to the vascular lesion, will be covered. 
Regarding the latter, it is important to note that the aim should always be to achieve optimal 
superselectivity while being aware of all approaches, ranging from transarterial and transvenous to 
direct puncture. Finally, based on the limitations of the currently available embolic materials, we 
present a brief outlook on the future of new liquid and solid embolic agents. 
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PURPOSE: The purpose of this study was to assess imaging and pathologic characteristics of limbic 
tumors. Our hypothesis was that temporal lobe limbic tumors have distinctive features from 
extralimbic tumors.  
METHODS: This retrospective radiologic-pathologic correlation study of primary temporal lobe 
tumors (excluding glioblastoma) distinguished limbic from extralimbic tumors based on preoperative 
magnetic resonance imaging. Limbic tumors were categorized according to Yasargil's classification 
into (1) mediobasal temporal (mbT), (2) insular-temporo-opercular (I-TO), and (3) fronto-orbital-
insular-temporopolar (FO-I-TP).  
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RESULTS: A total of 50 cases with a mean age at diagnosis of 38 +/- 19.9 years (14 women, 36 men) 
were included. Pathologic diagnoses were as follows: 20 anaplastic astrocytomas, 11 gangliogliomas, 
8 astrocytomas (World Health Organization grade II), 3 pilocytic astrocytomas, 2 dysembryoplastic 
neuroepithelial tumors, 2 oligodendrogliomas (grade II), 2 anaplastic oligodendrogliomas, 1 low-
grade glioneuronal tumor, and 1 atypical extraventricular neurocytoma. In all, 36 tumors were limbic 
and displayed consistent growth patterns (16 mbT, 11 I-TO, 8 FO-I-TP, and 1 pantemporal) and 14 
were extralimbic. There were no differences between limbic and extralimbic tumors with regard to 
age, sex, pathologic diagnosis, and presentation with seizures. mbT tumors had more frequent 
neuronal differentiation (50 %) than I-TO (0 %) and FO-I-TP (25 %) tumors (chi-square = 7.8, df = 2, p 
= 0.02). Neuronal differentiation correlated with lower grade (r = 0.52, p < 0.01) and younger age (r = 
0.52, p < 0.01).  
CONCLUSIONS: Limbic tumors displayed consistent growth routes. mbT limbic tumors had more 
frequent neuronal differentiation, which may result from proximity to the neurogenic subgranular 
zone of the hippocampus. Neuronal differentiation was maximal in mbT and lowest in I-TO and FO-I-
TP tumors and correlated with lower tumor grade and younger age at diagnosis. 
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PURPOSE: Computed tomography perfusion (CTP) has gained significant relevance for the 
radiological screening of patients at risk of developing delayed cerebral ischemia (DCI) after 
aneurysmal subarachnoid hemorrhage (aSAH). Particularly, the impact of MTTPEAK, i.e., the maximal 
mean transit time value in a series of CTP measurements, for the prediction of long-term outcome 
has recently been demonstrated by our group. Complementing this recent work, the present study 
investigated how the timing of MTTPEAK affected the long-term outcome after aneurysmal 
subarachnoid hemorrhage.  
METHODS: CTP examinations from 103 patients with clinical deterioration attributed to DCI after 
aSAH were retrospectively analyzed for time interval between SAH ictus and onset of MTTPEAK in 
association with modified Rankin Scale (mRS) 23.1 months after SAH.  
RESULTS: Patients with unfavorable outcome (mRS > = 2) suffered significant earlier MTTPEAK onsets 
than patients with favorable outcome (mRS = 0 and 1). MTTPEAK within the first week was 
associated with significantly higher mRS scores compared to later MTTPEAK. Timing of MTTPEAK 
together with the value of MTTPEAK and initial World Federation of Neurosurgical Societies (WFNS) 
grade was a significant predictor for an unfavorable outcome (mRS > = 2).  
CONCLUSIONS: The current findings suggest a presumably higher vulnerability of the brain to early 
microcirculatory impairments after aSAH and highlight that timing of MTT elevations could be 
considered for the identification of patients at increased risk for poor neurological outcome due to 
DCI. 

http://www.ncbi.nlm.nih.gov/pubmed/26104274
http://www.ncbi.nlm.nih.gov/pubmed/25939528
http://www.ncbi.nlm.nih.gov/pubmed/25939528


 
KEYWORDS: Subarachnoid hemorrhage, Perfusion computed tomography, Vasospasm, Delayed 
cerebral ischemia, Outcome, Mean transit time 
 
 
Correspondence 
Champeaux C, Shieff C.  
Middle Meningeal Arteriovenous Fistula Following Percutaneous Retrogasserian Glycerol 
Rhizotomy.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0390-2  
 
 
Correspondence 
Chen WH, Tsai TH, Shen SC, Shen CC, Tsuei YS.  
A Case of Giant Thrombosed Persistent Primitive Trigeminal Artery Aneurysm Presenting with 
Trigeminal Neuralgia and Successfully Treated by a Covered Stent: Case Report and Review of 
Literature.  
Clin Neuroradiol. 2015;25(2):207-10.  
10.1007/s00062-014-0314-6  
 
 
Correspondence 
Chiu AH, Chan J, Kho LK, Phatouros CC.  
Unusual Magnetic Resonance Imaging and Catheter Angiographic Signs of Intravascular 
Lymphoma.  
Clin Neuroradiol. 2015;25(4):427-9.  
10.1007/s00062-014-0365-8  
 
 
Original Article 
Cho YD, Jung SC, Kim CH, Ahn JH, Kang HS, Kim JE, Han MH.  
Posterior Communicating Artery Compromise in Coil Embolization of Posterior Communicating 
Artery Aneurysms.  
Clin Neuroradiol. 2015;25(3):275-9.  
10.1007/s00062-014-0308-4 
 
PURPOSE: Whether the posterior communicating artery (PcomA) can be safely compromised during 
endovascular treatment of a PcomA aneurysm is a matter of debate. Here we present clinical and 
radiologic outcomes, given this scenario.  
METHODS: From data prospectively accrued between January 2004 and December 2012, records of 
44 patients harboring 46 PcomA aneurysms were retrieved. All had suffered PcomA compromise in 
the course of endovascular coil embolization. Patients/aneurysms were stratified into those with 
complete (Group A) and incomplete (Group B) compromise depending on the degree of PcomA flow 
limitation documented by postembolization ipsilateral internal carotid artery angiography. Clinical 
and radiologic outcomes were accordingly assessed.  
RESULTS: All affected vessels were hypoplastic PcomA variants (PcomA/P1 ratio, </= 1.0), with 
exception of a single dominant PcomA (PcomA/P1 ratio, 1.1). In Group A (23 patients, 23 aneurysms), 
no PcomA compromise-related infarction was evident, whereas in Group B (21 patients, 23 
aneurysms), two ischemic events occurred. One patient suffered thalamic infarction, although 
patency of the PcomA was adequate in a follow-up angiogram, and another experienced a transient 
ischemic attack.  
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CONCLUSION: Our findings suggest that obstructed flow in hypoplastic PcomA variants during coil 
embolization of PcomA aneurysms carries no major consequence. However, incomplete compromise 
of the PcomA may be a source of delayed thromboembolic infarction.  
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BACKGROUND AND PURPOSE: Flow diverter stents (FDSs) are increasingly used for the treatment of 
intracranial aneurysms. Initially developed for the management of giant and large aneurysms, their 
indications have progressively expanded. The purpose of our study was to evaluate the safety and 
effectiveness of FDSs for the treatment of anterior cerebral artery (ACA) aneurysms.  
MATERIALS AND METHODS: Among the 94 consecutive patients treated for 100 intracranial 
aneurysms by means of FDSs in our institution from October 2010 to January 2015, eight aneurysms 
(8 %) in seven patients were located on the ACA. Three aneurysms were located on the A1 segment, 
three aneurysms on the anterior communicating artery (ACom) and two on the A2-A3 junction. In 
three cases, FDS was used for angiographic recurrence after coiling. Five patients were treated with a 
Pipeline embolization device, one with a NeuroEndograft and the last one with a Silk FDS.  
RESULTS: Treatment was feasible in all cases. No technical difficulty was reported. No acute or 
delayed clinical complication was recorded. Modified Rankin Scale was 0 for six patients and one for 
one patient. Mean angiographic follow-up was 9.7 +/- 3.9 months (range 6-15). Total exclusion was 
observed in five aneurysms (71.4 %) and neck remnant in two (28.6 %) cases. One patient refused the 
control DSA.  
CONCLUSION: Our series shows the safety and effectiveness of FDSs for the treatment of ACA 
aneurysms. 
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PURPOSE: Standard magnetic resonance imaging (MRI) rarely identifies the cause of hemorrhage in 
patients with an angiogram-negative, non-perimesencephalic subarachnoid hemorrhage (SAH). Yet 
up to 10 % of these patients have recurrent hemorrhage. The aim of the study was to explore the 
potential role of high-resolution contrast-enhanced 3-Tesla vessel wall-MRI in patients with 
angiogram-negative SAH.  
METHODS: We performed intracranial vessel wall-MRI of the circle of Willis using a 3-Tesla scanner in 
consecutive patients presenting with a spontaneous, angiogram-negative, non-perimesencephalic 
SAH. Vessel wall-MRI included T1-, T2-, and gadolinium-enhanced T1-weighted two-dimensional 
black-blood sequences in multiple planes (voxel size 0.4 x 0.4 x 2.0 mm). Two neuroradiologists 
independently scored abnormalities of the arterial wall.  
RESULTS: In all, 11 patients (mean age 59 years) underwent vessel wall-MRI. A total of seven patients 
had vessel wall abnormalities despite normal catheter angiography. Two patients had focal 
abnormalities contiguous with the outer margin of the basilar artery wall for which we considered a 
differential of ruptured blood blister aneurysm, thrombosed aneurysm, and loculated extramural 
blood from elsewhere. Two patients had arterial wall enhancement involving multiple arteries, 
possibly secondary to SAH. Three patients had arterial wall enhancement at sites of dural 
penetration, remote from the SAH, likely related to age and atherosclerotic risk factors. Vessel wall-
MRI did not alter patient management in this cohort.  
CONCLUSION: Vessel wall-MRI showed abnormalities in seven patients with angiogram-negative SAH. 
These findings did not alter patient management, but the findings may be useful for other physicians 
who choose to perform vessel wall-MRI in this patient population. 
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OBJECTIVE: Accompanying the advance of neuroscientific research and modern therapeutic 
methods, efforts have been made to develop more practical and effective advanced magnetic 
resonance (MR) spectroscopic techniques.  
METHODS: We present a brief overview on (1)H-MRS techniques in neuroradiological diagnosis and 
several application examples of recently reported whole brain MR spectroscopic imaging technique 
(wbMRSI).  
RESULTS: Despite the benefits of using established (1)H-MRS techniques both single voxel MR 
spectroscopy (SVS) and chemical shift imaging (CSI) techniques suffer from limited spatial coverage. 
It is always necessary to define prior to the MRS examination which brain structure is physiologically 
or pathologically involved and thus should be targeted with (1)H-MRS. In contrast, the advanced 
wbMRSI allows estimating metabolite changes within a much larger brain region and at multiple 
brain structures simultaneously.  
CONCLUSIONS: As a developing technique for advanced analysis of cerebral metabolism a wide 
application of the wbMRSI in both clinical diagnostics and neuroscience could be expected. 
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Originally aimed at improving standard radiography by providing higher absorption efficiency and a 
wider dynamic range, flat-panel detector technology has meanwhile got widely accepted in the 
neuroradiological community. Especially flat-panel detector computed tomography (FD-CT) using 
rotational C-arm mounted flat-panel detector technology is capable of volumetric imaging with a 
high spatial resolution. By providing CT-like images of the brain within the angio suite, FD-CT is able 
to rapidly visualize hemorrhage and may thus improve complication management without the need 
of patient transfer. As "Angiographic CT" FD-CT may be helpful during many diagnostic and 
neurointerventional procedures and for noninvasive monitoring and follow-up. In addition, spinal 
interventions and high-resolution imaging of the temporal bone might also benefit from FD-CT. 
Finally, using novel dynamic perfusion and angiographic protocols, FD-CT may provide functional 
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information on brain perfusion and vasculature with the potential to replace standard imaging in 
selected acute stroke patients. 
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INTRODUCTION: Several major association fiber tracts are known to be part of the language 
processing system. There is evidence that high angular diffusion-based MRI is able to separate these 
fascicles in a constant way. In this study, we wanted to proof this thesis using a novel whole brain 
"global tracking" approach and to test for possible lateralization.  
METHODS: Global tracking was performed in six healthy right-handed volunteers for the arcuate 
fascicle (AF), the medial longitudinal fascicle (MdLF), the inferior fronto-occipital fascicle (IFOF), and 
the inferior longitudinal fascicle (ILF). These fiber tracts were characterized quantitatively using the 
number of streamlines (SL) and the mean fractional anisotropy (FA).  
RESULTS: We were able to characterize the AF, the MdLF, the IFOF, and the ILF consistently in six 
healthy volunteers using global tracking. A left-sided dominance (LI > 0.2) for the AF was found in all 
participants. The MdLF showed a left-sided dominance in four participants (one female, three male). 
Regarding the FA, no lateralization (LI > 0.2) could be shown in any of the fascicles.  
CONCLUSION: Using a novel global tracking algorithm we confirmed that the courses of the primary 
language processing associated fascicles can consistently be differentiated. Additionally we were able 
to show a streamline-based left-sided lateralization in the AF of all right-handed healthy subjects. 
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PURPOSE: To observe age- and sex-related differences in the complexity of the global and 
hemispheric white matter (WM) throughout adulthood by means of fractal dimension (FD). 
METHODS: A box-counting algorithm was used to extract FD from the WM magnetic resonance 
images of 209 healthy adults from three structural layers, including general (gFD), skeleton (sFD), and 
boundaries (bFD). Model selection algorithms and statistical analyses, respectively, were used to 
examine the patterns and significance of the changes.  
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RESULTS: gFD and sFD showed inverse U-shape patterns with aging, with a slighter slope of increase 
from young to mid-age and a steeper decrease to the old. bFD was less affected by age. Sex 
differences were evident, specifically in gFD and sFD, with men showing higher FDs. Age x sex 
interaction was significant mainly in the hemispheric analysis, with men undergoing sharper age-
related changes. After adjusting for the volume effect, age-related results remained approximately 
the same, but sex differences changed in most of the features, with women indicating higher values, 
specifically in the left hemisphere and boundaries. Right hemisphere was still more complex in men. 
CONCLUSIONS: This study is the first that investigates the WM FD spanning adulthood, treating age 
both as a continuous and categorical variable. We found positive correlations between FD and 
volume, and our results show similarities with those investigating small-world properties of the brain 
networks, as well as those of functional complexity and WM integrity. These suggest that FD could 
yield a highly compact description of the structural changes and also might inform us about 
functional and cognitive variations. 
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PURPOSE: Out-of-hospital cardiac arrest is a frequent cause of death in Europe. Hypoxic ischemic 
encephalopathy (HIE) often develops in initial survivors, and the question of treatment limitation 
arises in severely affected patients. To establish a poor prognosis with a high level of certainty, the 
use of a combination of prognostic parameters such as neurological examination, somatosensory 
evoked potentials, and neuron-specific enolase is common practice. A few recent studies suggest 
that gray-white matter ratio (GWR) determined from cranial computed tomography (CT) scans is an 
additional reliable predictor of poor prognosis. The standard GWR determination method involves 
measurements of 16 different regions of interest (ROIs). We tested whether a simplified method to 
obtain GWR has equivalent reliability for poor outcome prediction.  
MATERIALS AND METHODS: We retrospectively analyzed 98 patients after cardiac arrest who had 
been treated with hypothermia. CT scans were obtained within the first 7 days after cardiac arrest. 
Neurological outcome was determined at intensive care unit discharge. Four different methods to 
obtain GWR were compared in a receiver-operating characteristic curve analysis with respect to their 
prognostic value for poor outcome prediction.  
RESULTS: The simplest method using only four ROIs (putamen and internal capsule bilaterally) had 
the same prognostic value compared with the standard method using 16 ROIs. The simplified GWR 
predicted poor outcome with a sensitivity of 44 % at 100 % specificity.  
CONCLUSION: Our results indicate that for poor outcome prediction in survivors of cardiac arrest, a 
simplified GWR determination is feasible and has the same reliability as the complex standard 
procedure. 
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The temporal bone has a highly complex anatomical structure, in which the sensory organs of the 
cochlea and the vestibular system are contained within a small space together with the sound-
conducting system of the middle ear. Detailed imaging is thus required in this anatomical area. There 
are a great many clinical aims for which the highest-possible spatial resolution is required. These 
include the localization of cerebrospinal fluid fistulas, the detection of malformations of the middle 
and inner ear and the vestibulocochlear nerve, an aberrant course of the facial nerve and anomalies 
of the arterial and venous structures, the confirmation of dehiscence of the semicircular canals and 
finally, the verification of endolymphatic hydrops in cases of Meniere's disease. However, the term 
'high resolution' is very time dependent. Two milestones in this respect have been (in 1991) the 3D 
visualization of the inner ear by means of maximum-intensity projection (MIP) of a T2-weighted 
constructive interference in steady state (CISS) sequence of a 1.5-tesla magnetic resonance imaging 
(MRI) scanner (Tanioka et al., Radiology 178:141-144, 1991) and (in 1997) imaging of the 
vestibulocochlear nerve for the diagnosis of hypoplasia inside the internal auditory canal using the 
same sequence (Casselman et al., Radiology 202:773-781, 1997).The objective of this article is to 
highlight the options for, and the challenges of, contemporary imaging with regard to some clinical 
issues relating to the inner ear. 
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A wide variety of congenital nasal lesions can present to clinical attention due to airway obstruction, 
the presence of a mass, and/or cosmetic deformity, including pyriform aperture stenosis, choanal 
atresia, nasopharyngeal atresia, arrhinia, congenital germline fusion cysts, cephaloceles, neuroglial 
heterotopia, nasolacrimal duct mucoceles, hamartomas, supernumerary nostril, and bifid nose. 
Computed tomography and magnetic resonance imaging, which are the main imaging modalities 
used to characterize these lesions, often serve complementary roles. Familiarity with embryology 
and anatomy is also essential for recognizing the diagnostic imaging findings related to congenital 
nasal lesions. 
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PURPOSE: Magnetic resonance imaging (MRI) is one of the most important methods for the diagnosis 
and therapy monitoring of various diseases. Today, magnets up to 3 T are standard. This review will 
give an overview of the clinical perspectives of ultra-high field MRI, meaning mainly 7 T.  
METHODS: Literature review with focus on clinical applications of 7 T imaging in neuroscience 
combined with examples of own studies and perspectives.  
RESULTS: This high-resolution technique offers the potential to improve certain tissue contrasts and 
signal in functional (fMRI) and metabolic (MRS) imaging. This overview demonstrates already existing 
potentials and advantages of the ultra-high magnetic field for central nervous system (CNS) diseases. 
CONCLUSIONS: Although there are still some technical challenges for brain and spine imaging at 7 T, 
the method has clear benefit in selected structural, functional, and metabolic imaging. 
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PURPOSE: Intracranial hemorrhage (ICH) is one of the most serious and lethal complications of 
anticoagulants with a reported incidence of 5-18.5 %. Computed tomographic (CT) findings, should 
be carefully studied because early diagnosis and treatment of oral anticoagulant use-associated 
hematomas are vitally important. In the present study, CT findings of intraparenchymal hematomas 
associated with anticoagulant and antihypertensive use are presented.  
METHODS: This study included 45 patients (25 men, 20 women) under anticoagulant (21 patients) or 
antihypertensive (24 patients) treatment who had brain CT examinations due to complaints and 
findings suggesting cerebrovascular disease during July 2010-October 2013 period. CT examinations 
were performed to determine hematoma volumes and presence of swirl sign, hematocrit effect, mid-
line shift effect, and intraventricular extension.  
RESULTS: The patients were 40-89 years of age. In four cases, a total of 51 intraparenchymal 
hematomas (42 cerebral, 7 cerebellar and 2 brain stem) were detected in multiple foci. Hematoma 
volumes varied from 0.09 to 284.00 ml. Swirl sign was observed in 87.5 and 63.0 % of OAC-associated 
ICHs and non-OAC-associated ICHs, respectively. In addition, hematocrit effect was observed in 41.6 
% of OAC-associated and in 3.7 % of non-OAC-associated ICHs. Volume increases were observed in all 
19 hematomas where swirl sign was detected, and follow-up CT scanning was conducted. Mortality 
of OAC-associated ICHs was correlated with initial volumes of hematoma, mid-line shift amount, and 
intraventricular extension.  
CONCLUSIONS: Detection of hematocrit effect by CT scanning of intracranial hematomas should be 
cautionary in oral anticoagulant use, while detection of swirl sign should be suggestive of active 
hemorrhage. 
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OBJECTIVE: Tinnitus is defined as an imaginary subjective perception in the absence of an external 
sound. Convergent evidence proposes that tinnitus perception includes auditory, attentional and 
emotional components. The aim of this study was to investigate the thalamic, auditory and limbic 
interactions associated with tinnitus-related distress by Diffusion Tensor Imaging (DTI).  
METHODS: A total of 36 tinnitus patients, 20 healthy controls underwent an audiological 
examination, as well as a magnetic resonance imaging protocol including structural and DTI 
sequences. All participants completed the Tinnitus Handicap Inventory (THI) and Visual Analog Scales 
(VAS) related with tinnitus. The fractional anisotropy (FA) and apparent diffusion coefficient (ADC) 
values were obtained for the auditory cortex (AC), inferior colliculus (IC), lateral lemniscus (LL), 
medial geniculate body (MGB), thalamic reticular nucleus (TRN), amygdala (AMG), hippocampus 
(HIP), parahippocampus (PHIP) and prefrontal cortex (PFC).  
RESULTS: In tinnitus patients the FA values of IC, MGB, TRN, AMG, HIP decreased and the ADC values 
of IC, MGB, TRN, AMG, PHIP increased significantly. The contralateral IC-LL and bilateral MGB FA 
values correlated negatively with hearing loss. A negative relation was found between the AMG-HIP 
FA values and THI and VAS scores. Bilateral ADC values of PHIP and PFC significantly correlated with 
the attention deficiency-VAS scores.  
CONCLUSION: In conclusion, this is the first DTI study to investigate the grey matter structures 
related to tinnitus perception and the significant correlation of FA and ADC with clinical parameters 
suggests that DTI can provide helpful information for tinnitus. Magnifying the microstructures in DTI 
can help evaluate the three faces of tinnitus nature: hearing, emotion and attention. 
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BACKGROUND AND PURPOSE: Molecular and genetic testing is becoming increasingly relevant in 
GBM. We sought to determine whether dynamic susceptibility contrast (DSC) magnetic resonance 
imaging (MRI) perfusion imaging could predict EGFR-defined subtypes of GBM. MATERIALS AND 
METHODS: We retrospectively identified 106 consecutive glioblastoma (GBM) patients with known 
EGFR gene amplification, and a subset of 65 patients who also had known EGFRvIII gene mutation 
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status. All patients underwent T2* DSC MRI perfusion. DSC perfusion maps and T2* signal intensity 
time curves were evaluated, and the following measures of tumor perfusion were recorded: (1) 
maximum relative cerebral blood volume (rCBV), (2) relative peak height (rPH), and (3) percent signal 
recovery (PSR). The imaging metrics were correlated to EGFR gene amplification and EGFRvIII 
mutation status using univariate analyses.  
RESULTS: EGFR amplification was present in 44 (41.5 %) subjects and absent in 62 (58.5 %). Among 
the 65 subjects who had undergone EGFRvIII mutation transcript analysis, 18 subjects (27.7 %) tested 
positive for the EGFRvIII mutation, whereas 47 (72.3 %) did not. Higher median rCBV (3.31 versus 
2.62, p = 0.01) and lower PSR (0.70 versus 0.78, p = 0.03) were associated with high levels of EGFR 
amplification. Higher median rPH (3.68 versus 2.76, p = 0.03) was associated with EGFRvIII mutation. 
CONCLUSION: DSC MRI perfusion may have a role in identifying patients with EGFR gene 
amplification and EGFRvIII gene mutation status, potential targets for individualized treatment 
protocols. Our results raise the need for further investigation for imaging biomarkers of genetically 
unique GBM subtypes. 
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Measurement of basic quantitative magnetic resonance (MR) parameters (e.g., relaxation times T1, 
T2*, T2 or respective rates R (1/T)) corrected for radiofrequency (RF) coil bias yields different 
conventional and new tissue contrasts as well as volumes for tissue segmentation. This approach also 
provides quantitative measures of microstructural and functional tissue changes. We herein 
demonstrate some prospects of quantitative MR imaging in neurological diagnostics and science. 
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The Past, Present and Future of Endovascular Aneurysm Treatment.  
Clin Neuroradiol. 2015;25(Suppl 2):317-24.  
10.1007/s00062-015-0403-1 
 
The technology available for the endovascular treatment of intracranial aneurysms is rapidly 
evolving. Both current and future devices are described. This includes, among others, UNO for parent 
vessel occlusion, the Medina device for saccular filling, the Comaneci device for remodeling, pCONus 
for assisted coil occlusion, and WEB and pCANvas for intrasaccular flow disruption. Perspectives of 
further development such as surface coating for increased radioopacity and decreased 
thrombogenicity are explained. 
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Recently, a fiber visualization method for high-angular resolution diffusion-weighted magnetic 
resonance imaging (MRI) data was proposed using a multiple-kernel line integral convolution (LIC) 
algorithm and an anisotropic spot pattern. This processing routine leads to high contrast color-coded 
LIC maps that are capable of visualizing local anisotropy information and regional fiber architecture. 
In this paper, we evaluate and validate this method by applying it to simulated datasets and to in vivo 
diffusion MRI data of children and adults with different disease conditions and healthy volunteers. 
Compared to routine clinical fiber visualization (color-coded fractional anisotropy, FA maps, and fiber 
tractography), it has the advantage of visualizing complex local fiber architecture in a fully automated 
way. The results indicate that this method is capable of reliably delineating normal fiber architecture 
and fibers infiltrated, displaced, or disrupted by lesions and is therefore a promising tool in the 
clinical context. 
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Horsch AD, Dankbaar JW, van Seeters T, Niesten JM, Luitse MJ, Vos PC, van der Schaaf IC, Biessels GJ, 
van der Graaf Y, Kappelle LJ, Mali WP, Velthuis BK.  
Relation between stroke severity, patient characteristics and CT-perfusion derived blood-brain 
barrier permeability measurements in acute ischemic stroke.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0375-1 
 
PURPOSE: Increased blood-brain barrier permeability (BBBP) can result from ischemia. In this study 
the relation between stroke severity, patient characteristics and admission BBBP values measured 
with CT-perfusion (CTP) was investigated in acute ischemic stroke patients.  
METHODS: From prospective data of the Dutch Acute Stroke Study 149 patients with a middle 
cerebral artery stroke and extended CTP were selected. BBBP values were measured in the 
penumbra and infarct core as defined by CTP thresholds, and in the contra-lateral hemisphere. The 
relation between stroke (severity) variables and patient characteristics, including early CT signs, 
dense vessel sign (DVS), time to scan and National Institute of Health Stroke Score (NIHSS), and BBBP 
parameters in penumbra and infarct core was quantified with regression analysis.  
RESULTS: Early CT signs were related to higher BBBP values in the infarct core (B = 0.710), higher ipsi- 
to contra-lateral BBBP ratios (B = 0.326) and higher extraction ratios in the infarct core (B = 16.938). 
Females were found to have lower BBBP values in penumbra and infarct core (B = - 0.446 and - 0.776 
respectively) and lower extraction ratios in the infarct core (B = - 10.463). If a DVS was present the 
ipsi- to contra-lateral BBBP ratios were lower (B = - 0.304). There was no relation between NIHSS or 
time to scan and BBBP values.  
CONCLUSION: Early CT signs are related to higher BBBP values in the infarct core, suggesting that 
only severe ischemic damage alters BBBP within the first hours after symptom onset. 
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PURPOSE: In glioblastoma, quantitative volumetric measurements of contrast-enhancing or fluid-
attenuated inversion recovery (FLAIR) hyperintense tumor compartments are needed for an 
objective assessment of therapy response. The aim of this study was to evaluate the reliability of a 
semi-automated, region-growing segmentation tool for determining tumor volume in patients with 
glioblastoma among different users of the software.  
METHODS: A total of 320 segmentations of tumor-associated FLAIR changes and contrast-enhancing 
tumor tissue were performed by different raters (neuroradiologists, medical students, and 
volunteers). All patients underwent high-resolution magnetic resonance imaging including a 3D-FLAIR 
and a 3D-MPRage sequence. Segmentations were done using a semi-automated, region-growing 
segmentation tool. Intra- and inter-rater-reliability were addressed by intra-class-correlation (ICC). 
Root-mean-square error (RMSE) was used to determine the precision error. Dice score was 
calculated to measure the overlap between segmentations.  
RESULTS: Semi-automated segmentation showed a high ICC (> 0.985) for all groups indicating an 
excellent intra- and inter-rater-reliability. Significant smaller precision errors and higher Dice scores 
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were observed for FLAIR segmentations compared with segmentations of contrast-enhancement. 
Single rater segmentations showed the lowest RMSE for FLAIR of 3.3 % (MPRage: 8.2 %). Both, single 
raters and neuroradiologists had the lowest precision error for longitudinal evaluation of FLAIR 
changes.  
CONCLUSIONS: Semi-automated volumetry of glioblastoma was reliably performed by all groups of 
raters, even without neuroradiologic expertise. Interestingly, segmentations of tumor-associated 
FLAIR changes were more reliable than segmentations of contrast enhancement. In longitudinal 
evaluations, an experienced rater can detect progressive FLAIR changes of less than 15 % reliably in a 
quantitative way which could help to detect progressive disease earlier. 
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PURPOSE: To study the between-scanner variation and the between-visit reproducibility of brain 
apparent diffusion coefficient (ADC) measurements in the setting of a multi-center chemotherapy 
clinical trial for glioblastoma multiforme.  
METHODS AND MATERIALS: ADC maps of 52 patients at six sites were calculated in-house from 
diffusion-weighted images obtained by seven individual scanner models of two vendors. The median 
and coefficient of variation (CV) of normal brain white matter ADC values from a defined region of 
interest were used to evaluate the differences among scanner models, vendors, magnetic fields, as 
well as successive visits. All patients participating in this study signed institutional review board 
approved informed consent. Data acquisition was performed in compliance with all applicable Health 
Insurance Portability and Accountability Act regulations. The study spanned from August 1, 2006, to 
January 29, 2008.  
RESULTS: For baseline median ADC, no difference was observed between the different scanner 
models, different vendors, and different magnetic field strength. For baseline ADC CV, a significant 
difference was found between different scanner models (p = 0.0002). No between-scanner 
difference was observed in ADC changes between two visits. For between-visit reproducibility, 
significant difference was seen between the ADC values measured at two successive visits for the 
whole patient group.  
CONCLUSION: The CVs varied significantly between scanners, presumably due to image noise. 
Consistent scanner parameter setup can improve reproducibility of the ADC measurements between 
visits. 
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PURPOSE: It is generally accepted that filling of a saccular aneurysm with contrast immediately after 
coil embolization predisposes to later recanalization. However, not all such scenarios evolve similarly 
over time. We investigated outcomes of small (</= 7 mm) aneurysms with contrast-filled sacs 
immediately after coil embolization, evaluating the impact of pattern and degree of filling on 
subsequent recanalization.  
METHODS: Between January, 2008 and December, 2010, 186 small (</= 7 mm) saccular aneurysms 
that retained contrast after coil embolization accrued for this study. Lesions were categorized by 
pattern (eccentric vs. concentric) and degree of filling on working projections. Clinical and 
morphologic factors were also analyzed to assess impact on subsequent recanalization. Morphologic 
outcomes at 6 months or more were assessed.  
RESULTS: In 93.5 % (174/186) of aneurysms with visible contrast retention, complete occlusion was 
evident on follow-up imaging studies at 6 months. Multiple logistic regression analysis indicated that 
eccentric (vs. concentric) contrast filling carried greater risk of subsequent recanalization (p = 0.020). 
Stent placement and progressive occlusion were also linked, falling short of statistical significance (p 
= 0.089). Of 166 progressively occluded aneurysms followed for more than 12 months (mean, 30.8 
+/- 7.3 months), 158 (95.2 %) exhibited stable occlusion.  
CONCLUSION: Small (</= 7 mm) aneurysms that retain contrast immediately after coil embolization 
are more likely to become completely occluded over time through progressive thrombosis. However, 
an eccentric fill pattern may predispose to recanalization. 
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PURPOSE: The purpose of this study was to investigate and evaluate the accuracy and the 
preoperative diagnostic value of high-resolution magnetic resonance imaging (MRI) techniques, 
three-dimensional time-of-flight (3D-TOF) and three-dimensional constructive interference in steady 
state (3D-CISS) sequence, solely or in combination for the detection of the relationship between the 
facial nerve and adjacent vessels in patients with hemifacial spasm (HFS).  
METHODS: A total of 95 patients with primary HFS were subject to 3D-TOF and 3D-CISS MRI. The MR 
images were then used to evaluate the anatomical neurovascular relationships, and the results were 
compared with the surgical findings. We categorized the neurovascular relationship into three types: 
compression, contact, and neighboring or distant. Compression and/or contacts between root exit 
zone (REZ) and vessels were defined as positive, whereas neighboring or distant was considered to 
be negative.  
RESULTS: 3D-TOF combined with 3D-CISS assessment showed that 94 of 95 patients had artery 
compression or contact at REZ, whereas the remaining patient had compression at the peripheral 
branch of the facial nerve but not at REZ. The positive rates and the overall accuracy were 98.95 and 
100 %, respectively, for the 3D-TOF combined with 3D-CISS assessment; 92.63 and 93.68 %, 
respectively, for the 3D-TOF assessment; and 85.26 and 86.32 %, respectively, for the 3D-CISS 
assessment. The positive rates and overall accuracy for the 3D-TOF combined with 3D-CISS 
assessment was significantly higher than those for the 3D-TOF or 3D-CISS assessment. 
CONCLUSIONS: Combination of 3D-TOF with 3D-CISS imaging well delineates the relationship 
between the facial nerve and adjacent vessels in terms of increased positive rates and accuracy. 
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Essential Subcortical Tracts in Language and Reading. 3D-Tractography for Clinical Practice and 
Anatomic Correlation with Intraoperative Subcortical Electrostimulation.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0429-4 
 
Diffusion tensor imaging (DTI) and tractography provide the neurosurgeon with a valid 3D view of the 
white matter tracts of the brain for the presurgical planning of the treatment of lesions close to 
eloquent areas, this being one of the principal clinical applications of this technique. In this article, 
we describe through practical cases the anatomic relationships of white matter tracts that are 
essential for language and reading, based on DTI studies and the excellent anatomic correlation with 
the intraoperative subcortical map. 
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Recessive Mutations in POLR3B Encoding RNA Polymerase III Subunit Causing Diffuse 
Hypomyelination in Patients with 4H Leukodystrophy with Polymicrogyria and Cataracts.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0472-1 
 
The diagnosis of 4H leukodystrophy (hypomyelination, hypogonadotropic hypogonadism, and 
hypodontia) is based on clinical findings and magnetic resonance imaging (MRI). Recently, mutations 
of the genes encoding Pol III (RNA polymerase III) subunit A (POLR3A) and subunit B (POL3B) have 
been identified as the genetic causes of hypomyelination. We describe two Polish female siblings 
aged 5 and 10 years with compound heterozygous mutations in POLR3B. They both presented with 
similar clinical symptoms and MRI findings presenting as 4H leukodystrophy, and the association of 
polymicrogyria and cataract. According to our observation in young children with the absence of 
hypogonadotropic hypogonadism, brain MRI pattern is very essential in proper early diagnosis of 4H 
leukodystrophy. All clinical and radiological results are of course helpful, however genetic 
conformation is always necessary. 
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INTRODUCTION: Bacterial contamination during angiographic procedures is a potential source of 
bacteremia. It is largely unknown whether it is clinically relevant. Our aim was to evaluate the 
incidence of contamination of liquids during catheter-based neuroangiographic examinations, the 
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spectrum of microorganisms, a comparison of two different trolley-settings, and a follow-up of all 
patients with regard to clinical and lab signs of infection.  
METHODS: A total of 170 patients underwent either diagnostic angiography (n = 111) or arterial 
neuroendovascular procedures (n = 59). To study the impact of airborne contamination of sterile 
liquids, we randomly assigned equal numbers of procedures to two distinct setups. Group A with 
standard open-surface bowls and group B with repetitive coverage of liquids throughout the 
procedure. Patient preparation was performed with utmost care. After each procedure, samples of 
the liquids were sent for microbiological evaluation. Patients were followed for signs of infection 
(fever, white blood cell count, C-reactive-protein).  
RESULTS: Of all samples, 25.3 % were contaminated. Contamination consisted of resident skin 
microbiota only and was more common with procedures (28.8 %) than with diagnostic angiography 
(23.4 %) and less common in uncovered (23.5 %) than in covered bowls (27.1 %). However, these 
differences were insignificant. None of the patients developed clinical or lab signs of infection. 
CONCLUSION: Contamination during diagnostic and interventional angiography does occur and 
cannot be avoided by intermittent coverage. Despite a surprisingly high incidence, our findings 
support the common strategy that antibiotic coverage is unnecessary in most patients undergoing 
arterial angiography as it lacks clinical impact. Airborne contamination does not appear to play a role. 
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PURPOSE: Atypical teratoid/rhabdoid tumor (AT/RT) occurs in children less than 3 years old, and has 
a very poor prognosis. AT/RT seldom occurs in adult. We have experienced four cases of AT/RT at our 
institute. The purpose of this study is to evaluate the radiological image findings of adult-onset AT/RT 
and to conduct a systematic review. METHODS: Image findings of four AT/RTs in our institute were 
retrospectively evaluated by an experienced neuroradiologist. If the images were unavailable, image 
findings were evaluated from the former image interpretation report. We assembled papers of adult-
onset AT/RT (n = 38) and evaluated the image findings. RESULTS: AT/RT occurs in a variety of sites 
(spinal region, pineal region, suprasellar region, jugular foramen, and so on). High density on 
computed tomography (CT) was seen in 10 of 11 cases; mixed intensity in T2-weighted image was 
seen in 13 of 18 cases; and high intensity on diffusion-weighted image (DWI) was seen in 3 of 3 cases. 
Contrast enhancement was observed in all cases in which images were available. CONCLUSIONS: We 
have experienced four adult-onset AT/RT cases at our institute and have evaluated image findings 
through systematic review. The image findings of high density on CT, high intensity on DWI, with low 
apparent diffusion coefficient, and a heterogenous component should lead to an inclusion of AT/RT 
in the differential diagnosis of a tumor; these findings may be able to suggest AT/RT; however, they 
cannot make the diagnosis. 
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AIM: The aim of this study was to describe lesion patterns, distribution, and evolution in posterior 
reversible encephalopathy syndrome (PRES) in a larger single-center population.  
METHODS: Scans and follow-up, if available, of 50 patients with PRES between 2002 and 2011 were 
reviewed retrospectively. Lesion patterns, extent, and signal intensity changes were identified and 
graded on fluid-attenuated inversion recovery (FLAIR) and diffusion-weighted images. Hemorrhagic 
changes were identified on T2* or susceptibility-weighted images, and gadolinium enhancement on 
T1-weighted images was identified if available.  
RESULTS: The most frequently affected regions on FLAIR were the frontal lobes in 54 %, occipital 
lobes in 34.3 %, and parietal lobes in 31.0 % of cases, thus 65.3 % in the posterior regions. Temporal 
lobes were affected in 10.6 %, the cerebellum in 6.5 %, and basal ganglia in 1.6 %. Division into 
vascular supply showed involvement in the anterior circulation in 66.5 % and in the posterior 
circulation in 33.5 % of cases. On diffusion-weighted imaging (DWI), vasogenic edema was observed 
in 6.9 %, cytotoxic edema in 9.1 %, and both in 2 % of cases. In 31.9 %, there was shine through, and 
in 15.9 %, there was shine through as well as cytotoxic or vasogenic edema. Topologic distribution on 
DWI showed affection of the frontal lobes in 43.5 %, occipital lobes in 25.8 %, parietal lobes in 17.7 
%, temporal lobes in 11.3 %, and cerebellum in 1.6 %. T2* or susceptibility-weighted images showed 
spot-like hemosiderin accumulation in 17.2 % of cases. In 23.1 %, enhancement was seen. Follow-up 
magnetic resonance imaging showed complete resolution in 66.6 % of patients.  
CONCLUSION: The spectrum of imaging findings in PRES is wide. Almost always subcortical and 
cortical structures are involved. Although posterior changes are prominent in this syndrome, frontal 
involvement is more frequent than posterior on FLAIR imaging and DWI. On DWI, mixed patterns are 
not uncommon. Reversibility generally takes place independent of DWI pathology. Hypertension was 
not a prognostic factor. 
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Central nervous system (CNS) involvement of scrub typhus infection is well known. Most CNS 
involvement of scrub typhus infection present as meningitis or encephalitis. We report on a patient 
suffering from hemorrhagic transformation of intracranial lesions caused by Orientia tsutsugamushi. 
A 53-year-old female farmer who was infected by scrub typhus was treated with doxycycline and 
recovered from the systemic illness. However, headache persisted. Brain radiologic studies revealed 
acute intracranial hemorrhage and enhancing lesion, which implied a CNS involvement. Hemorrhagic 
transformation of encephalitis by scrub typhus is very rare complication and to our best knowledge, 
this is the first report of hemorrhagic transformation of scrub typhus encephalitis. Clinician should 
consider the possibility of hemorrhagic transformation of encephalitis in cases of scrub typhus 
infection. 
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Prognostic Value of Conventional Magnetic Resonance Imaging for Adult Patients with Brain 
Tumors.  
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PURPOSE: Magnetic resonance imaging (MRI) is the pivotal diagnostic step in patients with brain 
tumors, and is performed before histological diagnosis is available. We hypothesized that 
conventional MRI is as accurate as tumor histology in differentiating malignant from benign clinical 
course.  
METHODS: Two neuroradiologists blinded to any clinical information evaluated the first diagnostic 
MRI of 244 brain tumor patients before any treatment, using a self-developed standardized list of 
image criteria and prospectively determined world health organization (WHO) tumor grade and 
tumor entity. All patients were examined with at least T1- and T2-weighted spin echo sequences 
before and after contrast injection on 1 and 1.5-T MRI scanners. Following the patients prospectively 
for 8-13 years after diagnosis, we were able to use nonsurvival at 5 years as a criterion for malignity 
and reference for the prognostic accuracy of both MRI and tumor tissue histology.  
RESULTS: The accuracy for predicting nonsurvival at 5 years was 91% (95% confidence interval (CI): 
87-94%) for MRI and 92% (95% CI: 88-95%) for histology. The Kaplan-Meier survival curves of 
patients with benign and malignant brain tumors as diagnosed by MRI or histology differed 
significantly (p < 0.001). Histology confirmed benignity or malignity in 201 patients (82%, 95% CI: 77-
87%). Sources of misdiagnosis were metastases diagnosed as astrocytoma WHO IV, atypical 
meningiomas, and low-grade astrocytoma with malignant transformation.  
CONCLUSION: MRI appears as accurate as histology in predicting survival at 5 years after diagnosis. 
Histological diagnosis may be more specific, however, and is needed to assess the tumor's specific 
biology. 
 
KEYWORDS: Brain tumor, MRI, Magnetic resonance imaging, Prognosis, Intra-axial tumor 
 
 
Review Article 
Kollmer J, Bendszus M, Pham M.  
MR Neurography: Diagnostic Imaging in the PNS.  
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The diagnostic work-up of peripheral neuropathies is often challenging and is mainly based on a 
combination of clinical and electrophysiological examinations. One of the most important difficulties 
is the accurate determination of the lesion site (lesion localization), lesion extension, and spatial 
lesion dispersion, which all represent essential diagnostic information crucial for finding the correct 
diagnosis and hence an adequate therapeutic approach. A typical pitfall in the conventional 
diagnostic reasoning is the differentiation between a distal, complete cross-sectional nerve lesion 
and a more proximally located, fascicular nerve lesion. Magnetic resonance neurography (MRN) has 
been proven to be capable of improving the diagnostic accuracy by providing direct, noninvasive 
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visualization of nerve injury with high structural resolution even reaching the anatomical level of 
single nerve fascicles (fascicular imaging) and at the same time with large anatomical coverage. It is 
also feasible to detect structural nerve damage earlier and with higher sensitivity than gold-standard 
nerve conduction studies. The purpose of this study is to review the literature for current 
developments and advances in MRN for the precise spatial detection of nerve lesions in focal and 
non-focal disorders of the peripheral nervous system. 
 
KEYWORDS: MR neurography, Peripheral neuropathy, Peripheral nerve imaging, MRI, Entrapment 
neuropathy, Polyneuropathy 
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PURPOSE: We investigated the agreement of dual-energy computed tomography angiography (DE-
CTA) and contrast-enhanced magnetic resonance angiography (CE-MRA)in the quantitative 
measurement of stenoses of the internal carotid artery in comparison with digital subtraction 
angiography (DSA).  
METHODS: A total of 21 patients with stenoses of the external carotid artery were investigated with 
a DE-CTA and CE-MRA before undergoing carotid angioplasty. The grade of the stenoses was 
assessed in axial multiplanar reformations (MPR) before and multi-intensity projections (MIP) after 
plaque subtraction (PS) and compared with results from CE-MRA and DSA according to the North 
American Symptomatic Carotid Endarterectomy Trial.  
RESULTS: Average grades of stenoses were 80.7 +/- 16.1 % (DSA), 81.4 +/- 15.3 % (MRA), 80.0 +/- 
16.7 % (DE-CTA-MPR), and 85.2 +/- 14.7 % (DE-CTA-PS-MIP). Of 21 stenoses, 6 were filiform (stenosis 
grade, 99 %) in the DSA examination. Five of these cases were identified as pseudo-occlusions in 
MRA, while four were considered as occlusions in DE-CTA-PS-MIP. Another four cases were identified 
as pseudo-occlusion in DE-CTA-PS-MIP, which were identified as 90 % stenosis in the DSA 
examination.  
CONCLUSIONS: In comparison with the gold standard DSA, DE-CTA-MPR had a slightly better 
agreement in measuring the degree of stenosis of the internal carotid arteries than CE-MRA. In DE-
CTA-PS-MIP images, a systematic overestimation has to be taken into account due to partial 
extinction of the lumen by the PS algorithm. Nevertheless, DE-CTA should be preferred in imaging 
patients with carotid artery stenosis in the presence of extensive calcifications. 
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Kurre W, Berlis A, Diener H C, Fiehler J, Gold R, Groden C, Hamann G F, Röther J, Eckert B.  
[IQWiG Arbeitspapier GA15-02: "Stents zur Behandlung intrakranieller Stenosen: VISSIT Studie und 
Akutbehandlung in Deutschland": Kommentar des Berufsverbandes der Neuroradiologen (BDNR), 
der Deutschen Gesellschaft für Neuroradiologie (DGNR), der Deutschen Gesellschaft für Neurologie 
(DGN) und der Deutschen Schlaganfall-Gesellschaft (DSG).].  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0475-y 
 
There is an ongoing discussion about reimbursement of stent-angioplasty for the treatment of 
intracranial stenoses in Germany. The discussion was initiated by the statutory health insurance 
companies after publication of the SAMMPRIS study results, which were in favor for medical 
management compared to stent-angioplasty with the Wingspan(R) stent system. A report (Rapid 
report N14-01) mainly based on SAMMPRIS was written by the German Institute for Quality and 
Efficiency in Health Care (IQWiG) and serves as a basis for the decision-making process. This report 
was previously commented by the medical societies involved. Limitations of the SAMMPRIS trial and 
vital indications for intracranial stenting were outlined in this comment (acute vessel occlusion, 
hemodynamic impairment, recurrent symptoms under medical treatment).Currently also emergency 
stent procedures are a matter of debate. In this context a second IQWiG report was commissioned 
(GA 15 - 02) addressing the results of the VISSIT trial, the transferability of the results of the first 
report to emergency treatments and the practice of emergency intracranial stent treatment in 
Germany6. Regarding transferability of results the main conclusion was that there was no evidence 
that the results of the studies analyzed for the first report (mainly SAMMPRIS) could not be 
transferred to emergency treatments. From a medical professional and scientific standpoint it is 
inacceptable to compare outcomes of a secondary prophylactic treatment with emergency 
procedures. The analysis of emergency treatments in Germany based on retrospective case series 
with a cumulative number of 31 patients. Since most emergency procedures are performed in a 
clinical context and are not necessarily subject to scientific evaluation, this does not reflect current 
practice in Germany.The first part of this statement briefly outlines the design of SAMMPRIS and 
VISSIT and the interpretation of the trial results from a professional perspective. The current state of 
discussion regarding reimbursement of intracranial stenting is summarized. The second section 
contains a detailed comment on the current IQWiG report GA15-02 "Stents for the treatment of 
intracranial artery stenosis: VISSIT study and acute treatment in Germany". 
 
 
Original Article 
Kurtcan S, Alkan A, Kilicarslan R, Bakan AA, Toprak H, Aralasmak A, Aksoy F, Kocer A.  
Auditory Pathway Features Determined by DTI in Subjects with Unilateral Acoustic Neuroma.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0385-z 
PURPOSE: In the studies concerning the pathology of the auditory pathway in the vestibulocochlear 
system, few use advanced neuroimaging applications of magnetic resonance imaging (MRI) such as 
diffusion tensor imaging (DTI). Those who did use reported DTI changes only at the lateral lemniscus 
and inferior colliculus level. The aim of our study was to determine diffusion changes in the bilateral 
auditory pathways of subjects with unilateral acoustic neuroma (AN) and compare them with healthy 
controls.  
MATERIAL AND METHODS: A total of 15 subjects with unilateral AN along with 11 controls 
underwent routine MRI and DTI. Apparent diffusion coefficient (ADC) and fractional anisotropy (FA) 
values obtained from the lateral lemniscus, inferior colliculus, corpus geniculatum mediale, and 
Heschl's gyrus of the auditory pathway were then compared.  
RESULTS: The subjects' ADC values measured from the contralateral side were significantly higher at 
the lateral lemniscus, inferior colliculus, and corpus geniculatum mediale compared with those of the 
controls. Also, decreased FA values were noted at the inferior colliculus for both the contralateral 
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and ipsilateral sides. The highest ADC values were detected in the inferior colliculus of the auditory 
pathway.  
CONCLUSIONS: In the auditory pathway of subjects with AN, the contralateral side is more affected 
than the ipsilateral side, the most affected region being the inferior colliculus. DTI is an advanced 
neuroimaging technique that can be used to determine the presence of microstructural damage to 
the auditory pathway in subjects with AN, whereas conventional MRI is not sensitive enough to 
detect damage. 
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CT-angiography (CTA) has been accredited as an additional technical method for the detection of the 
cessation of cerebral blood circulation in the updated German guidelines for the determination of 
irreversible loss of brain function. A standardized CTA protocol was defined. The evaluation of the 
CTA has to be done by radiologists with several years of experience in neuroradiology, preferably by 
radiologists certified as neuroradiologists. The so-called "stasis filling", a slow progressive spread of 
contrast media into the cerebral arteries despite cessation of cerebral blood circulation, has to be 
considered. 
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Pharmacological MRI (phMRI) of the Human Central Nervous System.  
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Pharmacological magnetic resonance imaging (phMRI) of the central nervous system (CNS) addresses 
the increasing demands in the biopharma industry for new methods that can accurately predict, as 
early as possible, whether novel CNS agents will be effective and safe. Imaging of physiological and 
molecular-level function can provide a more direct measure of a drug mechanism of action, enabling 
more predictive measures of drug activity. The availability of phMRI of the nervous system within the 
professional infrastructure of the Clinical Research Center (CRC) Hannover as proof of concept center 
ensures that advances in basic science progress swiftly into benefits for patients. Advanced 
standardized MRI techniques including quantitative MRI, kurtosis determination, functional MRI, and 
spectroscopic imaging of the entire brain are necessary for phMRI. As a result, MR scanners will 
evolve into high-precision measuring instruments for assessment of desirable and undesirable effects 
of drugs as the basic precondition for individually tailored therapy. The CRC's Imaging Unit with high-
end large-scale equipment will allow the following unique opportunities: for example, identification 
of MR-based biomarkers to assess the effect of drugs (surrogate parameters), establishment of 
normal levels and reference ranges for MRI-based biomarkers, evaluation of the most relevant MRI 
sequences for drug monitoring in outpatient care. Another very important prerequisite for phMRI is 
the MHH Core Facility as the scientific and operational study unit of the CRC partner Hannover 
Medical School. This unit is responsible for the study coordination, conduction, complete study 
logistics, administration, and application of the quality assurance system based on required industry 
standards. 
 
KEYWORDS: Pharmacological MRI, Standardized MRI, Quantitative MRI, Microstructural MRI, 
Kurtosis, Imaging, MR-based biomarkers, Drug monitoring, Surrogate parameters, Proof of concept 
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Comparison of Intracranial Aneurysms Treated by 2-D Versus 3-D Coils: A Matched-Pairs Analysis.  
Clin Neuroradiol. 2015 
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OBJECTIVE: Knowledge on the influence of 2D and 3D coils to occlude intracranial aneurysms is poor. 
Therefore, aim of our analysis was to evaluate whether the use of 3-D versus 2-D coils alone may 
improve the efficacy of endovascular aneurysm treatment.  
PATIENTS AND METHODS: We performed a matched pair analysis comparing aneurysms treated by 
3-D coils as initial "framing" coils to aneurysms treated exclusively by 2-D coils. Number of coils, 
implanted coil length/volume, and associated packing density were calculated. Aneurysmal occlusion 
was assessed and monitored 6 months (DSA; magnetic resonance angiography (MRA)) and 18 
months (MRA) after embolization. Periprocedural complications and retreatment rate of each group 
were analyzed.  
RESULTS: Our retrospective analysis revealed 50 pairs. Concerning the 3-D group, number of coils 
(353 in total, median 7; p = 0.002), implanted coil length (55.69 +/- 48.4 cm), implanted coil length 
per volume (5.92 mm/mm3), and packing density (30 %; p = 0.017) was higher than in the 2-D group 
(259 in total, median 5 coils; 38.52 +/- 43.13 cm; 4.54 mm/mm3; 23 %). Occlusion was not 
significantly different immediately after treatment but at 6 and 18 months follow-up in favor of 3-D 
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coils. Retreatment was performed in 2 cases of the 3-D group and in 3 cases of the 2-D group and 
therefore in a similar range (p = 0.564).  
CONCLUSION: Initial use of 3-D coils revealed a higher packing density and a higher long-term 
occlusion. Therefore, we recommend initial use of 3-D coils. 
 
KEYWORDS:  Intracranial aneurysms, Matched-pairs analysis, 2-D coils, 3-D coils, Long-term stability, 
Packing density 
 
 
Original Article 
Latini F, Larsson E M, Ryttlefors M.  
Rapid and Accurate MRI Segmentation of Peritumoral Brain Edema in Meningiomas.  
Clin Neuroradiol. 2015 
10.1007/s00062-015-0481-0 
 
PURPOSE: The extent of peritumoral brain edema (PTBE) in meningiomas commonly affects the 
clinical outcome. Despite its importance, edema volume is usually highly inaccurately approximated 
to a spheroid shape. We tested the accuracy and the reproducibility of semiautomatic lesion 
management software for the analysis of PTBE in a homogeneous case series of surgically confirmed 
intracranial meningiomas.  
METHODS: PTBE volume was calculated on magnetic resonance images in 50 patients with 
intracranial meningiomas using commercial lesion management software (Vue PACS Livewire, 
Carestream, Rochester, NY, USA). Inter and intraobserver agreement evaluation and a comparison 
between manual volume calculation, the semiautomatic software and spheroid approximation were 
performed in 22 randomly selected patients.  
RESULTS: The calculation of edema volume was possible in all cases irrespective of the extent of the 
signal changes. The median time for each calculation was 3 min. Interobserver and intraobserver 
agreement confirmed the reproducibility of the method. Comparison with standard (fully manual) 
calculation confirmed the accuracy of this software.  
CONCLUSIONS: Our study showed a high level of reproducibility of this semiautomatic computational 
method for peritumoral brain edema. It is rapid and easy to use after relatively short training and is 
suitable for implementation in clinical practice. 
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Multislice Computed Tomography Angiography: Factors Affecting Accurate Diagnosis.  
Clin Neuroradiol. 2015;25(4):379-86.  
10.1007/s00062-014-0315-5 
 
PURPOSE: Few articles have evaluated vertebral artery ostium stents using multislice computed 
tomography (CT). The purpose of our study was to evaluate the diagnostic performance of 64- and 
16-slice CT for detecting significant in-stent restenosis after vertebral artery ostium stenting, and to 
identify factors affecting the accurate diagnosis by CT.  
METHODS: We reviewed 57 stents scanned using 64-slice CT and 34 stents using 16-slice CT. The 
accuracy of CT for diagnosing significant in-stent restenosis (>/= 50 % diameter narrowing) was 
calculated using conventional angiography as a reference standard. Possible factors influencing the 
diagnostic performance of CT were analyzed, such as CT scanner, image quality, and stent 
characteristics.  
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RESULTS: With 64-slice CT, 46 (80.7 %) of 57 stents were classified as evaluable, while with 16-slice 
CT, 28 (82.3 %) of 34 stents were classified as evaluable. No stents with diameters </= 2.75 mm were 
evaluable. The respective results for 64- versus 16-slice CT were sensitivity 87.5 % (95 % confidence 
interval [CI] 47.3-99.7 %) versus 100 % (95 % CI 15.8-100.0 %), specificity 94.7 % (95 % CI 82.3 %-99.4 
%) versus 96.2 % (95 % CI 80.4-99.9 %). Factors reducing the accurate diagnosis were those 
associated with poor image quality, a diameter </= 2.75 mm, and drug-eluting stent type (p < 0.05). 
CONCLUSIONS: 64-slice and 16-slice CT scans are adequate in stents with diameters > 2.75 mm for 
the evaluation of in-stent restenosis after stent implantation in the vertebral artery ostium. 
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PURPOSE: In recent years, flow diverters have provided a promising alternative to treat complex 
intracranial aneurysms. In this study, we compare a second-generation flow-diverting device (Derivo 
Embolization Device) with its prototype flow diverter, in the treatment of elastase-induced 
aneurysms in New Zealand white rabbits.  
METHODS: The Derivo Embolization Device is a self-expanding stent consisting of 48 nitinol wires. 
The device was implanted across the necks of 17 elastase-induced aneurysms in New Zealand white 
rabbits. One additional device was implanted in the abdominal aorta of each animal covering the 
origin of lumbar arteries. Follow-up was performed after 3 months (n = 8) and 6 months (n = 9) under 
continuous double antiplatelet therapy. Statuses of angiographic and histological aneurysm occlusion 
as well as patency of branch arteries and neointimal growth were evaluated and compared with its 
prototype flow diverter.  
RESULTS: The Derivo Embolization Device provided advanced visibility and flexibility, which led to 
more accurate navigation and placement. Complete aneurysm occlusion rates were noted in 15 cases 
(88 %), respectively, compared with 5 cases (28 %) with the first-generation device (p = 0.001). 
Neointimal growth and diameter stenosis were significantly less with the Derivo Embolization Device 
and declining after 6 months follow-up in the abdominal aorta. Extreme device oversizing led to 
distal occlusion of the parent vessel in three cases. Covered branch arteries remained patent 
throughout the entire period of observation.  
CONCLUSIONS: The Derivo Embolization Device provides excellent occlusion of elastase-induced 
aneurysms while preserving branch arteries.,  
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Clinical Applications of Cine Balanced Steady-State Free Precession MRI for the Evaluation of the 
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Clin Neuroradiol. 2015;25(4):349-360.  
10.1007/s00062-015-0383-1 
 
The purpose of this article is to review the physiology of normal brain and spinal cord motion in the 
subarachnoid space, principles of cine balanced steady-state free precession (bSSFP) magnetic 
resonance imaging (MRI), clinical applications, and the pitfalls encountered with this technique. The 
brain and spinal cord are dynamic structures that move with each heartbeat due to transmitted 
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arterial pulse waves. Conventional MRI sequences do not allow anatomic evaluation of the pulsatile 
movement of the neural structures in the subarachnoid space due to limitations in temporal 
resolution. Cine bSSFP MRI uses cardiac gating to evaluate dynamically the brain and spinal cord with 
high contrast and temporal resolution. Cine bSSFP can be used in the evaluation of idiopathic 
syringomyelia to assess an underlying treatable cause, including arachnoid bands, which are usually 
not well visualized with conventional MR sequences due to motion artifact. This MRI technique is 
also useful in the evaluation of intraspinal and intracranial arachnoid cysts and the degree of mass 
effect on the cord. Other applications include preoperative and postoperative evaluation of Chiari I 
malformation and the evaluation of lateral ventricular asymmetry. The major limitation of cine bSSFP 
is the presence of banding artifacts, which can be reduced by shimming and modifying other scan 
parameters. 
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Mechanical thrombectomy provides higher recanalization rates than intravenous or intra-arterial 
thrombolysis. Finally this has been shown to translate into improved clinical outcome in six 
multicentric randomized controlled trials. However, within cohorts the clinical outcomes may vary, 
depending on the endovascular techniques applied. Systems aiming mainly for thrombus 
fragmentation and lacking a protection against distal embolization have shown disappointing results 
when compared to recent stent-retriever studies or even to historical data on local arterial 
fibrinolysis. Procedure-related embolic events are usually graded as adverse events in interventional 
neuroradiology. In stroke, however, the clinical consequences of secondary emboli have so far mostly 
been neglected and attributed to progression of the stroke itself. We summarize the evolution of 
instruments and techniques for endovascular, image-guided, microneurosurgical recanalization in 
acute stroke, and discuss how to avoid procedure-related embolic complications. 
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Arterial spin labeling (ASL) is an emerging method for the assessment of perfusion in various diseases 
of the brain. In ASL, the magnetization of arterial blood water spins is manipulated in a complete 
non-invasive way before flowing into the tissue of interest. This allows absolute quantification of 
cerebral blood flow, thereby, presenting an alternative to contrast-enhanced methods based on 
computed tomography or magnetic resonance imaging. Furthermore, its potential application for 
flow territory mapping can provide additional information of the individual configuration of 
intracerebral blood flow. This article gives a brief overview of the basic ASL methodology and its 
approaches to image individual perfusion territories. Additionally, the utilization of ASL in a variety of 
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cerebrovascular diseases is presented to provide examples of potential applications of (territorial) 
ASL in clinical routine. 
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Cerebral microbleeds (CMBs) are defined as small, rounded, or ovoid, homogeneous hypointense 
lesions on T2*-weighted gradient-echo and other susceptibility-sensitive magnetic resonance 
imaging (MRI) sequences. They must be differentiated from other causes of focal hypointensities on 
these sequences. Although CMBs can be caused by a variety of diseases, they are most frequently 
associated with different forms of cerebral small vessel diseases. This review summarizes the MRI 
characteristics of CMBs including methodological considerations, as well as prevalence, differential 
diagnosis, mimics, and clinical relevance of CMBs. 
 
KEYWORDS: Cerebral microbleeds, MRI, T2*-weighted sequences, Cerebral small vessel disease, 
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PURPOSE: Juvenile nasopharyngeal angiofibroma (JNA) is a rare benign neoplasm that occurs almost 
exclusively in the nasopharynx of adolescent male individuals.  
METHODS: We performed a retrospective study to determine the efficacy and safety of preoperative 
embolization and the surgical outcome in patients with JNA in a single-center institution. Fifteen 
cases undergoing embolization and surgical treatment between April 2003 and February 2013 were 
evaluated retrospectively. The demographic data, clinical presentation, and treatment were 
reviewed including the kind of preoperative embolization and different surgical approaches 
performed. The parameters investigated were the amount of blood loss, the tumor stage, and the 
rates of recurrence. Subsequently, a comparison was made between patients who had undergone 
Onyx(R) embolization versus those who had been embolized with the standard approach.  
RESULTS: In these 15 patients (mean age, 15 years), a total of 27 surgical procedures were 
performed. One patient was at stage Ia, two were at stage Ib, two were at stage IIa, six were at stage 
IIb, one was at stage IIc, and three were at stage IIIa based on the Radkowsky classification. All 
patients underwent preoperative embolization and subsequent surgery. The surgical approach and 
the embolization technique varied and evolved during time. The embolization procedure decreased 
the intraoperative blood loss to a minimum of 250 ml, and with the advent of intratumoral 
embolization, the rate of recurrence diminished.  
CONCLUSION: Preoperative Onyx(R) embolization facilitates the shift in the treatment to endoscopic 
excision in selected patients, which reduces recurrence rates and overall morbidity. 
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PURPOSE: The aim of this study was to verify whether the functional reorganization of motor cortex 
is associated with the increase in the size of WHO type IV glioma lesion, that is, disease duration and 
development, and whether surgical treatment has an impact on cerebral plasticity.  
METHODS: The study included 16 patients with primary tumors of the brain located at the region of 
central sulcus. The clinical status of patients and tumor volume was determined. Functional magnetic 
resonance imaging examinations were performed before and 3 months after operation.  
RESULTS: The activity of all cortical centers, both contralateral and ipsilateral, was observed in a 
group of small as well as large tumors. The intensity of activation and the number of activated 
clusters of small tumors were almost always higher as compared with the large tumors. The 
frequency of the activity of contralateral areas was similar during the first and the second 
examination. In the case of ipsilateral centers, the frequency of activation during the second 
examination was lower. Mean values of t-statistics during the first examination were higher than 
during the second examination. Supplementary motor area (SMAa) was the only center for which the 
mean values of activation intensity remained similar.  
CONCLUSIONS: SMAa seems to play the most important role in the processes of motor cortex 
plasticity in high-grade glioma patients. Surgery seems not having a significant influence on the 
pattern of functional reorganization of the cortical centers for movement. Identification of the 
individual patterns of the reorganization of motor centers plays an important role in clinical practice. 
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In recent years many papers about diagnostic applications of diffusion tensor imaging (DTI) have 
been published. This is because DTI allows to evaluate in vivo and in a non-invasive way the process 
of diffusion of water molecules in biological tissues. However, the simplified description of the 
diffusion process assumed in DTI does not permit to completely map the complex underlying cellular 
components and structures, which hinder and restrict the diffusion of water molecules. These 
limitations can be partially overcome by means of diffusion kurtosis imaging (DKI). The aim of this 
paper is the description of the theory of DKI, a new topic of growing interest in radiology. DKI is a 
higher order diffusion model that is a straightforward extension of the DTI model. Here, we analyze 
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the physics underlying this method, we report our MRI acquisition protocol with the preprocessing 
pipeline used and the DKI parametric maps obtained on a 1.5 T scanner, and we review the most 
relevant clinical applications of this technique in various neurological diseases. 
 
 KEYWORDS: Diffusional kurtosis imaging (DKI), Diffusion tensor imaging (DTI), Diffusion weighted 
imaging (DWI), Magnetic resonance imaging (MRI), Neuroradiology, Brain 
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PURPOSE: Acute major stroke with high-grade stenosis or occlusion of the extracranial internal 
carotid artery (ICA) and additional intracranial large artery occlusion is increasingly treated with a 
mechanical endovascular approach by extracranial stenting and intracranial thrombectomy due to 
poor response to systemic thrombolysis with recombinant tissue plasminogen activator (rtPA). This 
article presents a single centre cohort of this challenging subtype of stroke, describing the technical 
procedure and analysing the angiographic and clinical outcome. 
METHODS: Clinical and imaging data of all consecutive patients between July 2008 and March 2013 
with intracranial artery occlusion in the anterior circulation and additional occlusion or pseudo-
occlusion of the cervical ICA were retrospectively analysed with respect to demographical and clinical 
characteristics. Technical approach, recanalization rate, recanalization time and short-term clinical 
outcome were determined.  
RESULTS: A total of 43 patients with tandem occlusion in the anterior circulation met the inclusion 
criteria. Out of these, 32 (74.4 %) occlusions and 11 (25.6 %) pseudo-occlusions of the extracranial 
ICA with additional occlusion of the distal segment of the ICA in 7.0 % (3/43), the M1-segment of the 
middle cerebral artery (MCA) in 81.4 % (35/43) or the M2-segment of the MCA in 11.6 % (5/43) of 
cases were treated with combined endovascular approach including extracranial stenting with 
angioplasty and intracranial mechanical thrombectomy. In 76.7 % of cases, an angiographic 
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recanalization result of 2b or 3 using the Thrombolysis in Cerebral Infarction (TICI) score was 
achieved. Mean time from first angiographic series to recanalization was 103 min. A modified Rankin 
Scale (mRS) score of </= 2 was achieved in 32.6 % at the time of discharge.  
CONCLUSION: Endovascular therapy of patients with tandem occlusion in the anterior circulation 
with emergency extracranial stenting and intracranial mechanical thrombectomy appears to be safe 
and may lead to a satisfactory angiographic result and clinical outcome.,  
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INTRODUCTION: 3D-Time-of-flight magnetic-resonance-angiography (TOF MRA) is an established 
method in vessel analysis. However, many artifacts that occur may lead to a false diagnosis. This 
retrospective study evaluates the coherence of MR artifacts to extensive pneumatized air cells 
surrounding the internal carotid artery (ICA) in the petrosus part of the temporal bone.  
MATERIALS AND METHODS: Patients who received 3D-TOF MRA and multidetector helical computed 
tomography (CT) angiography were registered from April 2012 to April 2013. Of these patients, both 
ICAs in the petrosus part were analyzed. Vertical maximum intensity projection (MIP) artifacts were 
graduated as normal, mild to moderate, and severe artifacts. The distinction of the vertical part of 
the pneumatized air cells was also categorized in three groups, regarding the circumference of the 
ICA in pneumatization </= 90 degrees , between 90 degrees and 180 degrees , and >/= 180 degrees . 
RESULTS: A total of 203 vessels were collected for analysis. The more extensive the pneumatized air 
cells were present, the more band-like artifacts and pseudostenosis at the vertical portion of the 
petrosus part of the ICA were registered.  
CONCLUSION: Careful examination of the source images and evaluation of the size of the 
pneumatized air cells with CT scan are essential to avoid false positive diagnosis in the distal petrosus 
part of the ICA. 
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PURPOSE: The purpose of this study was to investigate the diagnostic efficacy of a range of 
conventional magnetic resonance imaging (MRI) pulse sequences in the identification of internuclear 
ophthalmoplegia (INO) caused by medial longitudinal fasciculus (MLF) lesions in multiple sclerosis 
patients using a receiver-operating characteristic (ROC) methodology.  
METHODS: A total of 15 clinically confirmed INO and 15 control subjects underwent conventional 
MRI at 1.5 T consisting of T2-weighted, proton density (PD)-weighted, and fluid-attenuated inversion 
recovery (FLAIR) sequences, following full institutional approval. A free-response, multiple-reader 
multiple-case design ROC study was used to evaluate the diagnostic efficacy of each sequence. All 
imaging sequences were evaluated by 10 board-certified neuroradiologists. Area under the curve 
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(AUC), sensitivity, and specificity were analysed statistically for all three pulse sequences using 
repeated-measures analyses of variance and post-test analysis using Bonferroni's multiple 
comparison test of differences.  
RESULTS: No significant AUC differences were found between the three sequences (p = 0.0697), with 
T2 recording the highest AUC (0.8346). Sensitivity differences between PD (0.7927) and FLAIR 
(0.6329) were significant (p < 0.05). Non-significant differences were also evident between T2 and 
FLAIR (p = 0.0511). The specificity analysis revealed an overall difference (p = 0.0005), with specific 
inter-sequence differences shown between T2 and PD (p < 0.05) and PD and FLAIR (p < 0.001) with 
the PD values being lower than those provided with the other two sequences.  
CONCLUSION: T2-weighted axial imaging through the MLF region resulted in the greatest overall 
diagnostic efficacy when viewing a combination of mean AUC, sensitivity, and specificity, in terms of 
the identification of INO-causing lesions. 
KEYWORDS: Magnetic resonance imaging,, Sequences, Internuclear ophthalmoplegia, Medial 
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Internal derangement is the most common temporomandibular joint disorder. Degenerative 
osteoarthritis and trauma are next in frequency. Less common pathology includes rheumatoid 
arthritis, synovial chondromatosis, calcium pyrophosphate dehydrate deposition disease, pigmented 
villonodular synovitis, tumors, infection, and osteonecrosis. We provide a systematic approach to 
facilitate interpretation based on major anatomic structures: disc-attachments, joint space, condyle, 
and lateral pterygoid muscle. Relevant graphic anatomy and state of the art imaging are discussed in 
correlation with current clinical and therapeutic highlights of pathologic entities affecting the joint.,  
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Paget's disease (PD) is a common bone disorder of the aging population where the spine is the 
second most common involved location after the pelvis. Though imaging findings are well described 
on CT and radiographs, recognition on MRI can be challenging. We reviewed 16 cases with radiologic 
or histologic confirmation of uncomplicated PD of the spine. In most cases, MRI showed a mixed 
pattern of increased/ decreased T1 signal (fine trabecular or coarse) of the vertebral bodies. There 
was also associated band-like decreased T1 and T2 signal of the endplates. This correlates with the 
mixed osteolytic and blastic phase of the disease, the most common phase in the spine. Subtle or 
conspicuous "picture-frame" appearance may also be identified. Present in most cases, but 
frequently overlooked manifestation on MRI, was the expansion of the vertebral body and/or 
posterior elements/ spinous process. We identified a subtle diffuse decreased T1 and T2 bone 
marrow signal, not corresponding to sclerosis on CT or radiographs, in two cases. We proposed this, 
as an earliest sign on MRI, likely representing early fibro-vascular bone marrow transformation and 
to our knowledge not previously described. Less commonly, sclerotic PD was also found which is 
perhaps the most difficult to evaluate given its broad differential. Most cases of PD of the spine were 
overlooked or confused with other entities by the radiologists. Interpretation of MR images of the 
spine in the absence of prior imaging is not uncommon. Thus, recognition of MRI manifestations is 
important to allow appropriate management, to avoid misinterpretations and in most cases to avoid 
biopsy. 
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BACKGROUND AND PURPOSE: In the past years, technical developments have raised recanalization 
rates of endovascular treatments of intracerebral artery occlusions in acute ischemic stroke. By using 
stent retrievers, several prospective trials have reported recanalization rates up to 79 % as well as 
good neurological outcome in up to 58 % of the cases. The degree of the recanalization and the 
length of the procedure are factors known to influence the clinical outcome of patients treated 
endovascularly. Yet, still little is known about factors influencing the angiographic results of 
thrombectomy procedures. The purpose of this study was to investigate whether the use of 
intermediate catheters affects the angiographic results of thrombectomy procedures in basilar artery 
occlusions.  
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MATERIALS AND METHODS: A total of 47 consecutive patients with acute basilar artery occlusions 
who underwent endovascular treatment with stent retrievers in our department were 
retrospectively identified. We analyzed the angiographic data regarding the use of intermediate 
catheters, the lengths of the procedures, the number of passes of the stent retrievers, the 
angiographic results, and the site of access to the basilar artery.  
RESULTS: Recanalization with modified thrombolysis in cerebral infarction (mTICI) >/= 2b was 
achieved in 74.5 %. Intermediate catheters were used in 13 cases. The mean length of the 
procedures was significantly shorter when intermediate catheters were used (44.8 +/- 27.6 vs. 70.7 
+/- 41.4 min, P = .043). There were no significant differences in the number of passes or in the final 
mTICI scores.  
CONCLUSIONS: The use of intermediate catheters significantly reduces the length of mechanical 
thrombectomy procedures in acute basilar artery occlusions. 
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Appropriate description may lead to adequate diagnostic and therapeutic measures, and therefore, a 
simple scheme to categorize and term the imaging findings of acute myelopathy is suggested based 
on current literature. Assigning imaging findings to five groups, that is (a) "segmental with rash," (b) 
"poliolike," (c) "granulomatous-nodular," (d) "longitudinally extensive transverse myelitis," (e) "short-
segment ovoid or peripherally located," provides a rationale to lessen differential diagnoses. The key 
for understanding, proper description and differential diagnosis is the correlation of two time points: 
When did the first symptoms appear and when did imaging take place? Early infarction within the 
first 24 h will show neither swelling nor enhancement. 
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PURPOSE: Temporal bone fracture after mandibular trauma is thought to be rare, and its prevalence 
has not been reported in the literature. The purpose of this study was to investigate the prevalence 
of temporal bone fractures in patients with mandibular fractures and the relationship between 
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temporal bone fractures and the mandibular fracture location using multidetector-row computed 
tomography (MDCT).  
METHODS: A prospective study was performed in 201 patients with mandibular fractures who 
underwent 64-MDCT scans. The mandibular fracture locations were classified as median, 
paramedian, angle, and condylar types. Statistical analysis for the relationship between prevalence of 
temporal bone fractures and mandibular fracture locations was performed using chi(2) test with 
Fisher's exact test. A P-value < 0.05 was considered statistically significant.  
RESULTS: The percentage of cases with temporal bone fracture was 3.0 % of all patients with 
mandibular fractures and 19.0 % of those with multiple mandibular fractures of paramedian and 
condylar type. There was a significant relationship between the incidence of temporal bone fracture 
and the paramedian- and condylar-type mandibular fracture (P = 0.001).  
CONCLUSIONS: Multiple mandibular fractures of paramedian and condylar type may be a stronger 
indicator for temporal bone fractures. This study suggests that patients with mandibular fracture, 
especially the paramedian and condylar type, should be examined for coexisting temporal bone 
fracture using MDCT. 
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PURPOSE: We aimed to compare different computed tomography (CT) perfusion post-processing 
algorithms regarding image quality of perfusion maps from low-dose volume perfusion CT (VPCT) and 
their diagnostic performance regarding the detection of ischemic brain lesions.  
METHODS AND MATERIALS: We included VPCT data of 21 patients with acute stroke (onset < 6h), 
which were acquired at 80 kV and 180 mAs. Low-dose VPCT datasets with 72 mAs (40 % of original 
dose) were generated using realistic low-dose simulation. Perfusion maps (cerebral blood volume 
(CBV); cerebral blood flow (CBF) from original and low-dose datasets were generated using two 
different commercially available post-processing methods: deconvolution-based method (DC) and 
maximum slope algorithm (MS). The resulting DC and MS perfusion maps were compared regarding 
perfusion values, signal-to-noise ratio (SNR) as well as image quality and diagnostic accuracy as rated 
by two blinded neuroradiologists.  
RESULTS: Quantitative perfusion parameters highly correlated for both algorithms and both dose 
levels (r >/= 0.613, p < 0.001). Regarding SNR levels and image quality of the CBV maps, no significant 
differences between DC and MS were found (p >/= 0.683). Low-dose MS CBF maps yielded 
significantly higher SNR levels (p < 0.001) and quality scores (p = 0.014) than those of DC. Low-dose 
CBF and CBV maps from both DC and MS yielded high sensitivity and specificity for the detection of 
ischemic lesions (sensitivity >/= 0.82, specificity >/= 0.90).  
CONCLUSION: Our results indicate that both methods produce diagnostically sufficient perfusion 
maps from simulated low-dose VPCT. However, MS produced CBF maps with significantly higher 
image quality and SNR than DC, indicating that MS might be more suitable for low-dose VPCT 
imaging. 
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PURPOSE: Visualization of the abducens nerve in its petroclival segment still remains challenging. We 
aimed to investigate the detectability of the petroclival segment of the abducens nerve and to 
evaluate the role of the size of the petroclival venous confluence (PVC) in the visibility of the nerve 
using contrast-enhanced fast imaging employing steady-state acquisition (FIESTA) magnetic 
resonance imaging (MRI).  
METHODS: We retrospectively evaluated the contrast-enhanced FIESTA images of 237 patients 
(female/male: 127/110; mean age: 49.0 +/- 14.7). Two radiologists divided the imaging findings of 
the petroclival segments of the abducens nerves into three groups: 0 (not visualized), 1 (partially 
visualized), and 2 (completely visualized). Another radiologist measured the anteroposterior 
diameter of the PVC from the clival bony surface to the inner layer of dura at the dural entrance level 
of the abducens nerve. One-way analysis of variance, Tukey's test, and receiving operating curve 
analysis were performed.  
RESULTS: Among 474 abducens nerves, 76 were classified as group 0 (76/474, 16.03 %), 100 were 
classified as group 1 (100/474, 21.10 %), and 298 were classified as group 2 (298/474, 62.87 %). 
There was significant difference in mean anteroposterior diameters of the PVC for each group (group 
0, 0.95 mm; group 1, 1.80 mm; group 2, 2.51 mm). The cut-off values for the differentiation of group 
0 from group 1 and group 1 from group 2 were found to be 1.35 and 2.09 mm, respectively. 
CONCLUSIONS: Abducens nerve in its petroclival segment can be reliably identified using contrast-
enhanced FIESTA MRI especially in those with a greater anteroposterior diameter of the PVC. 
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BACKGROUND AND PURPOSE: Stroke networks have been installed to increase access to advanced 
stroke specific treatments like mechanical thrombectomy (MT). This concept often requires patients 
to be transferred to a comprehensive stroke center (CSC) offering MT. Do patient referral, 
transportation, and logistic effort translate into clinical outcomes comparable to patients admitted 
primarily to the CSC?  
MATERIAL AND METHODS: We categorized 112 patients with acute ischemic stroke in the anterior 
circulation, who received MT at our institution, into primary admissions (A) and referrals from either 
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local (B) or regional (C) hospitals, assessed the clinical outcome, and tested the impact of distance 
and delay of transportation from the referring remote hospital.  
RESULTS: The median time from symptom onset to initial CT was similar in all groups (p = 0,939). 
Patients who were transferred to the CSC had significantly increasing median time between initial CT 
and MT (in minutes (interquartile range [IQR]); A: 83 [68-120]; B: 174 [159-208]; C: 220 [181-235]; p < 
0.001) and median time between onset to MT (in minutes [IQR]; A: 178 [150-210]; B: 274 [238-349]; 
C: 293 [256-329]; p < 0.001). After 90 days of MT there was no significant difference in clinical 
outcome (modified Rankin Scale </= 2) between primary admitted and referred patients (p = 0.502). 
CONCLUSION: Clinical outcome in patients who received MT after transfer from either local or 
regional remote hospitals was not significantly worse than in patients primarily admitted to the CSC. 
In the event of an acute ischemic stroke patients living in urban or rural areas should, despite a 
possible delay, have access to MT. 
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The value of magnetic resonance (MR) imaging for the clinical management of brain tumour patients 
has greatly increased in recent years through the introduction of functional MR sequences. 
Previously, MR imaging for brain tumours relied for the most part on contrast-enhanced T1-weighted 
MR sequences but today with the help of advanced functional MR sequences, the pathophysiological 
aspects of tumour growth can be directly visualised and investigated. This article will present the 
pathophysiological background of the MR sequences relevant to neuro-oncological imaging as well as 
potential clinical applications. Ultimately, we take a look at possible future developments for ultra-
high-field MR imaging. 
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OBJECTIVE: The objective of this study was to evaluate the clinical usefulness of whole-body 
magnetic resonance imaging (MRI) in facio-scapulo-humeral muscular dystrophy (FSHD).  
METHODS: In 20 patients with genetically proven FSHD1, we prospectively assessed muscular 
involvement and correlated the results of semi-quantitative manual muscle testing and other 
parameters such as disease duration, creatine kinase (CK) levels and repeat length of the D4Z4 locus 
with whole-body MRI.  
RESULTS: Clinical muscle testing revealed the trapezius, pectoralis and infraspinatus as the most 
severely affected muscles in the shoulder, and the knee flexors and gluteus medius in the hip girdle. 
MRI revealed the trapezius and serratus anterior muscles in the shoulder, and the hamstrings and 
adductor muscles in the hip girdle, as the most severely affected muscle groups. Overall, degrees of 
fatty degeneration on MRI scans correlated significantly with clinical weakness. Moreover, we could 
detect clear affection of the trunk muscles. Corresponding to earlier reports, asymmetric 
involvement was frequent in both clinical examination and MRI scoring. Moreover, MRI revealed 
inhomogeneous muscle degeneration in a considerable proportion of both, muscles and patients. 
Both clinical and MRI scores significantly correlated to disease duration, but not to fragment size or 
CK levels.  
CONCLUSION: Fatty degeneration in whole-body MRI correlates well to clinical muscle testing of the 
extremities but gives more information on deeper or trunk muscles. It shows structural changes in 
muscular disorders and may become an excellent tool for assessment of muscle involvement and 
follow-up studies. 
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PURPOSE: To review the fundamental principles of susceptibility-weighted imaging (SWI) and 
quantitative susceptibility mapping (QSM), and to discuss recent clinical developments.  
METHODS: SWI is a magnetic resonance imaging method that takes advantage of magnitude signal 
loss and phase information to reveal anatomic and physiologic information about tissue and venous 
vasculature. The method enhances image contrast qualitatively, relying on phase shifts due to 
differences in magnetic susceptibility between tissues. QSM, extending SWI in an elegant way, is a 
new sophisticated postprocessing technique that numerically solves the inverse source-effect 
problem to derive local tissue magnetic susceptibility (source) from the measured magnetic field 
distribution (effect) as it is reflected in the phase images of gradient-echo sequences. 
RESULTS: SWI has meanwhile been established in numerous clinical as well as basic biomedical 
applications due to its ability to highlight tissue structures and compounds that are difficult to detect 
by conventional magnetic resonance imaging (MRI), including iron, calcifications, small veins, blood, 
and bones. The field of QSM has also progressed rapidly, both in terms of optimizing the post-
processing strategies and algorithms as well as in gaining ground for new clinical applications that 
take advantage of its quantitative nature and improved specificity to identify the magnetic signature 
of lesions.  
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CONCLUSIONS: Though magnetic susceptibility may be a major nuisance producing image artifacts in 
MRI, recent work has transformed it into a useful source of image contrast. Both SWI and QSM are 
gaining increasing acceptance in clinical practice. In particular, QSM provides new insights into tissue 
composition and organization due to its more direct relation to the actual physical tissue magnetic 
properties. 
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PURPOSE: In recent years Magnetic Resonance Elastography (MRE) emerged into a clinically 
applicable imaging technique. It has been shown that MRE is capable of measuring global changes of 
the viscoelastic properties of cerebral tissue. The purpose of our study was to evaluate a spatially 
resolved three-dimensional multi-frequent MRE (3DMMRE) for assessment of the viscoelastic 
properties of intracranial tumours.  
METHODS: A total of 27 patients (63+/-13 years) were included. All examinations were performed on 
a 3.0 T scanner, using a modified phase-contrast echo planar imaging sequence. We used 7 vibration 
frequencies in the low acoustic range with a temporal resolution of 8 dynamics per wave cycle. Post-
processing included multi-frequency dual elasto-visco (MDEV) inversion to generate high-resolution 
maps of the magnitude |G*| and the phase angle phi of the complex valued shear modulus. 
RESULTS: The tumour entities included in this study were: glioblastoma (n = 11), anaplastic 
astrocytoma (n = 3), meningioma (n = 7), cerebral metastasis (n = 5) and intracerebral abscess 
formation (n = 1). Primary brain tumours and cerebral metastases were not distinguishable in terms 
of |G*| and phi. Glioblastoma presented the largest range of |G*| values and a trend was delineable 
that glioblastoma were slightly softer than WHO grade III tumours. In terms of phi, meningiomas 
were clearly distinguishable from all other entities.  
CONCLUSIONS: In this pilot study, while analysing the viscoelastic constants of various intracranial 
tumour entities with an improved spatial resolution, it was possible to characterize intracranial 
tumours by their mechanical properties. We were able to clearly delineate meningiomas from 
intraaxial tumours, while for the latter group an overlap remains in viscoelastic terms. 
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Stroke is one of the most frequent and most significant vascular diseases. According to estimates, 
16.9 million people suffered a stroke in 2010, and over one-third of the incidents were lethal. The 
risk of suffering a stroke due to intracranial stenosis is between 7 and 24%. As opposed to 
extracranial stenoses of the internal carotid artery, there is no standardized treatment concept for 
intracranial stenoses. At present, treatment with a low daily dose of 100 mg aspirin is recommended 
by the guidelines for intracranial stenoses to additionally prevent dose-dependent gastrointestinal 
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side effects and bleeding complications. The WINGSPAN study showed stroke rates and mortality 
rates amounting to 4.5% after 30 days and 7.0% after 6 months. The Stenting versus Aggressive 
Medical Management for Preventing Recurrent Stroke in Intracranial Stenosis study is a randomized, 
multicenter study that compared endovascular stent treatment in patients with symptomatic 
arteriosclerotic intracranial stenoses with intensified drug therapy. After the inclusion of 451 of 764 
study patients planned initially, study recruitment was terminated prematurely because the stroke 
rate or mortality rate within 30 days was 14.7% in the endovascular treatment group compared with 
5.8% in the drug therapy group and 20% within 12 months compared with 12.2%. Quite recently the 
results of a second randomized study of intracranial stents were published in the Vitesse Intracranial 
Stent Study for Ischemic Stroke Therapy study. In an analysis published by Liebeskind et al. 
concerning the impact of collateral vessels on the stroke risk based on data from the Warfarin-
Aspirin Symptomatic Intracranial Disease study, it was demonstrated that a sufficiently formed 
collateral network in patients with high-degree vascular constrictions (>/= 70%) plays a crucial role in 
the avoidance of strokes. If there is no system of collateral vessels or if it is insufficient, the stroke 
risk in the dependent vascular territory is six times higher. So far it has not yet been possible to 
conclusively answer the question of optimal treatment for intracranial stenoses. There is particularly 
need for action regarding the treatment of high-degree recurrent symptomatic stenoses, not only in 
light of the unfavorable prognosis but also within the scope of demographic change. 
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PURPOSE: This study aimed to determine the yield of repetitive catheter angiography (digital 
subtraction angiography (DSA)) for the detection of causative vascular lesions in patients with 
nontraumatic subarachnoidal hemorrhage (SAH) and negative initial DSA. We hypothesize that a 
second DSA might be helpful to detect an initially occult bleeding source.  
METHODS: We retrospectively evaluated 649 patients with acute SAH and invasive catheter 
angiographies between 2004 and 2012. In 90 SAH patients initial imaging was negative concerning a 
causative bleeding source. A total of 113 repetitive DSA were performed. Two neuroradiologists 
reanalyzed the initial imaging and the result of the reangiography independently.  
RESULTS: In 4/90 patients (4.5 %) bleeding source was first detected in the second or third DSA. In all 
other patients, no causative vascular lesion was found. Reasons for the initially false negative 
diagnostics were one dissecting aneurysm and thrombosis of three aneurysms within the acute 
phase of SAH.  
CONCLUSIONS: Repetitive DSA revealed the cause of SAH in 4.5 % of the cases. These findings have a 
therapeutic and prognostic impact. We think that at least a second DSA should be part of diagnostic 
work-up in patients with SAH and missing bleeding source, even considering the risk of an additional 
invasive angiography itself. 
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PURPOSE: The evaluation of carotid-cavernous fistulas (CCFs) and the intracranial vasculature has 
been predominantly carried out using conventional digital subtraction angiography (DSA). Recent 
developments in time-resolved magnetic resonance angiography (MRA) provide the opportunity to 
assess both multiple arterial and venous phases with high temporal and spatial resolution. Here, we 
investigated the feasibility of this technique to functionally assess CCF prior to intervention. 
METHODS: Six consecutive patients with clinical symptoms of a CCF were scheduled for clinically 
indicated MRA and underwent a protocol that comprised conventional imaging sequences and high 
resolution time-resolved MRA with interleaved stochastic trajectories (TWIST). The location of the 
fistulous communication, the flow pattern, and venous drainage were determined by time-resolved 
MRA and compared with DSA which was available in five out of six patients.  
RESULTS: Typical morphological findings (including enlargement of the superior ophthalmic vein, 
exophthalmos) were found in all cases in both conventional MRI and time-resolved MRA source data. 
The temporal resolution of time-resolved MRA enabled a good separation of the early filling of the 
cavernous sinus during the arterial phase. Direct fistulous communication was assessed in three 
patients with good correlation to DSA, whereas indirect CCF could not definitely be visualized. The 
time-resolved MRA provided information about the flow pattern and the venous drainage of the 
fistula in all patients, which is essential for therapy planning.  
CONCLUSION: Time-resolved MRA provides important morphological and functional information in 
patients with CCF. Although DSA remains the gold standard for diagnosis and exact classification of 
fistulas, time-resolved MRA can provide the relevant hemodynamic information to plan 
interventional treatment as a one-step procedure with a focused diagnostic workup. 
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PURPOSE: Intra-arterial (IA) administration of nimodipine has been shown to be an effective 
treatment for subarachnoid hemorrhage-related cerebral vasospasm. The concentrations achieved in 
cerebral arteries during this procedure, though, are unknown. Therefore, there are no clinical studies 
investigating dose-dependent effects of nimodipine. We aimed at providing a pharmacokinetic model 
for IA nimodipine therapy for this purpose.  
METHODS: A two-compartment pharmacokinetic model for intravenous nimodipine therapy was 
modified and used to assess cerebral arterial nimodipine concentration during IA nimodipine infusion 
into the internal carotid artery (ICA).  
RESULTS: According to our simulations, continuous IA nimodipine infusion at 2 mg/h and 1 mg/h 
resulted in steady-state cerebral arterial concentrations of about 200 ng/ml and 100 ng/ml assuming 
an ICA blood flow of 200 ml/min and a clearance of 70 l/h. About 85 % of the maximal concentration 
is achieved within the first minute of IA infusion independent on the infusion dose. Within the range 
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of physiological and pharmacokinetic data available in the literature, ICA blood flow has more impact 
on cerebral arterial concentration than nimodipine clearance.  
CONCLUSION: The presented pharmacokinetic model is suitable for estimations of cerebral arterial 
nimodipine concentration during IA infusion. It may, for instance, assist in dose-dependent analyses 
of angiographic results. 
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PURPOSE: Phase imaging provides additional information on multiple sclerosis (MS) lesions and may 
in combination with mean diffusivity (MD) and magnetization transfer ratio (MTR) help 
differentiating heterogeneity of MS lesion pathology.  
METHODS: Magnetic resonance imaging (MRI) was performed in 23 MS patients including diffusion 
tensor imaging (DTI), magnetization transfer imaging (MTI), and SWI. Mean values (MTR, MD, and 
homodyne filtered phase) from 138 chronic MS lesions and normal appearing white matter (NAWM) 
were obtained and correlations examined. For explorative analysis, a divisive hierarchical clustering 
algorithm was applied.  
RESULTS: Phase characteristics were an independent characteristic of chronic T2 lesions, as MTR and 
MD were not correlated with phase values (R = - 0.23, R = - 0.18). Dependent on MTR, MD, and 
phase, cluster analysis led to five lesion groups. Of the two groups with phase values close to NAWM, 
one presented with highest MD and most severe MTR decrease (p = 0.01), the other with slight MD 
increase and MTR decrease. Two lesion groups with highest phase values (p = 0.01) displayed slightly 
increased MD and moderate decrease in MTR. Clinical data including EDSS, disease duration, and age 
did not differ significantly between groups.  
CONCLUSIONS: Increased phase is predominantly detectable in lesions with clear MTR decrease but 
only moderate MD increase. Phase images seem to represent an independent parameter for MS 
lesion characterization and may provide additional information on MS lesion heterogeneity. 
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PURPOSE: Multi-modal brain imaging provides different in vivo windows into the human brain and 
thereby different ways to characterize brain disorders. Particularly, resting-state functional magnetic 
resonance imaging facilitates the study of macroscopic intrinsic brain networks, which are critical for 
development and spread of neurodegenerative processes in different neurodegenerative diseases. 
The aim of the current study is to present and highlight some paradigmatic findings in intrinsic 
network-based pathophysiology of neurodegenerative diseases and its potential for new network-
based multimodal tools in imaging diagnostics.  
METHODS: Qualitative review of selected multi-modal imaging studies in neurodegenerative diseases 
particularly in Alzheimer's disease (AD).  
RESULTS: Functional connectivity of intrinsic brain networks is selectively and progressively impaired 
in AD, with changes likely starting before the onset of symptoms in fronto-parietal key networks such 
as default mode or attention networks. Patterns of distribution and development of both amyloid-
beta plaques and atrophy are linked with network connectivity changes, suggesting that start and 
spread of pathology interacts with network connectivity. Qualitatively similar findings have been 
observed in other neurodegenerative disorders, suggesting shared mechanisms of network-based 
pathophysiology across diseases.  
CONCLUSION: Spread of neurodegeneration is intimately linked with the functional connectivity of 
intrinsic brain networks. These pathophysiological insights pave the way for new multi-modal 
network-based tools to detect and characterize neurodegeneration in individual patients. 
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BACKGROUND: The increasing use of endovascular treatments has led to higher recanalization rates 
and better clinical outcomes compared with intravenous thrombolysis alone. Stent retrievers 
represent the latest development for recanalization of large vessel occlusions. Decompressive 
hemicraniectomy has proved beneficial in patients suffering from rising intracranial pressure after 
malignant stroke.  
AIMS AND/OR HYPOTHESIS: We investigated the effect of the implementation of stent retriever 
treatment on the frequency of hemicraniectomy as a surrogate marker for infarct size and thus for 
poor neurological outcome.  
METHODS: Patients with acute ischemic stroke were retrospectively studied. We compared the 
frequency of hemicraniectomy following proximal artery occlusion of the internal carotid artery and 
middle cerebral artery main stem in the years before (2009 and 2010) and after (2012 and 2013) 
introducing stent retrievers. 
RESULTS: Overall, 497 patients with proximal arterial occlusion were included in the study. Of 253 
patients admitted in the years 2009 and 2010 44 (17.4 %) and of 244 patients admitted in 2012 and 
2013, 20 (8.2 %) received a hemicraniectomy. This decrease in the proportion of hemicraniectomies 
was statistically significant (p < 0.01).  
CONCLUSIONS: The findings in this study illustrate a significantly reduced rate of hemicraniectomies 
in patients with proximal artery occlusions after implementation of thrombectomy with stent 
retriever. Hereby, we could show a significant reduction of malignant infarctions after thrombectomy 
with stent retriever. 
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We report a case of leiomyosarcoma of the thoracic spine. Primary leiomyosarcoma is a malignant 
connective tissue tumor originating from smooth muscle cells. Leiomyosarcoma frequently occurs in 
the uterus, retroperitoneal space, gastrointestinal tract, and deep soft tissues; primary 
leiomyosarcoma of the bone is rare. The MR imaging including intravoxel incoherent motion (IVIM) 
imaging findings of the current case indicated a low diffusion coefficient and high blood flow, which 
were in concurrence with high cell density on histology and increased vascularity by angiography. 
Although some benign tumors such as osteoblastoma and giant cell tumor would show similar 
findings on IVIM imaging, these additional imaging features may narrow the differential diagnosis of 
spinal tumors. 
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PURPOSE: This study focuses on the following questions: What are the morphological features at the 
transdural course of radiculomedullary veins? How are these short transdural segments that may 
harbour pathological arteriovenous shunts connected to the internal vertebral venous plexus? Is the 
conception of a reflux-impeding mechanism at the transdural segment indispensable and convincing? 
METHODS: A total of 102 radiculospinal veins were studied microscopically at various levels of the 
spinal canal using serial paraffin and semi-thin sections. In addition, 26 vessels were investigated 
microangiographically following orthograde (12) or attempted retrograde (14) opacification of the 
intradural venous segment with barium sulphate. After paraplast-embedding, contact-
microradiographs were taken using high-resolution spectroscopic plates.  
RESULTS: At their transdural course, the veins showed narrowing of their lumen accompanied by 
changes in the vessel wall composition and a tortuous course. Two structurally distinct arrangements 
of the transdural segment could be identified: A slit type was seen in 60 % of the veins studied and a 
bulge- or nodular type was seen in 35 % of the veins. In total, 5 % of cases could not be assigned to 
either one of these types. Reflux to radicular veins from the outside of the dura mater could be 
produced in 2 out of 14 specimens. The extradural venous plexus, which primarily receives the 
radicular vein, was composed more frequently of lacunar spaces rather than plexiform blood vessel 
convolutions. Rare observations were fibrotic, blind ending radiculomedullary veins and continuation 
of a distinct venous blood vessel after crossing the dura.  
CONCLUSIONS: Reflux from the epidural plexus to radicular veins is not reliably stopped at the dural 
level and possibly physiological. Different arrangements of the transdural course of the veins appear 
to be at least appropriate to modulate flow. The purpose for two different types of radicular vein exit 
is unclear. The clinical impact of disturbed reflux-control is uncertain, which is in stark contrast to the 
severe consequences resulting from dural arteriovenous shunts. The functional role of the probably 
predominant epidural venous plexus for the spinal cord blood circulation remains poorly understood. 
 
KEYWORDS: Venous drainage of the spinal cord, Transdural course of veins, Radiculomedullary veins, 
Reflux-impeding arrangements, Internal vertebral venous plexus, Spinal dural arteriovenous fistulas, 
X-ray microangiography 
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PURPOSE: To describe a novel configuration of pipeline embolization device for internal carotid 
bifurcation region aneurysm, named horizontal stenting.  
CLINICAL PRESENTATION: A 64-year-old woman, with visual deficit, harboring a large wide-necked 
aneurysm located at the junction between left internal carotid artery and left A1 segment of anterior 
cerebral artery, was submitted to endovascular treatment. As she had pre-existing occlusion of left 
internal carotid, approach from the contralateral internal carotid was used to advance the pipeline 
embolization device through the anterior communicating artery and place the flow diverter 
horizontally across the neck (from M1 to A1). Coil embolization was also performed through a 
microcatheter navigated via posterior communicating artery. The intervention was uneventful, with 
total aneurysm occlusion. Patient presented with visual improvement on follow-up.  
CONCLUSION: Horizontal deployment of pipeline embolization device appears to be an acceptable 
and feasible alternative to treat internal carotid bifurcation aneurysms. Long-term follow-up and a 
greater number of cases are mandatory to establish the safety of this strategy. 
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BACKGROUND AND PURPOSE: The infundibular recess (IR), commonly illustrated as a V-shaped 
hollow in the sagittal view, is recognized as a small extension of the third ventricle into the pituitary 
stalk. The precise morphology of the human IR is unknown. The present study sought to delineate 
the morphology of the IR using magnetic resonance imaging.  
MATERIALS AND METHODS: Subjects included 100 patients without acute cerebral infarcts, 
intracranial hemorrhage, intrasellar or suprasellar cysts, hydrocephalus, inflammatory disease, or 
brain tumors. Patients with symptoms of increased intracranial pressure, intracranial hypotension, or 
pituitary dysfunction were excluded. Thin-sliced, seamless T2-weighted sequences involving the optic 
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chiasm, entire pituitary stalk, and pituitary gland were performed in axial and sagittal planes for each 
patient. The numbers of slices delineating the pituitary stalk and IR were recorded from the axial 
images and quantified as ratios.  
RESULTS: The pituitary stalk consistently appeared as a styloid- or cone-shaped structure with 
variable inclinations toward the third ventricle floor. The IR was delineated as a smoothly tapering, 
tubular extension of the third ventricle located in the central portion of the pituitary stalk. In 81 % of 
patients, the IR passed through the entire length of the pituitary stalk and reached the upper surface 
of the pituitary gland, which was identified in 40 % of the midsagittal images.  
CONCLUSIONS: The IR is a cerebrospinal fluid-filled canal passing through the center of the pituitary 
stalk and connects the third ventricle to the pituitary gland. It may function in conjunction with the 
pituitary gland. 
 
KEYWORDS: Pituitary stalk, Infundibular recess, MRI 
 
 
Review Article 
Turowski B, Schramm P.  
An Appeal to Standardize CT- and MR-Perfusion.  
Clin Neuroradiol. 2015;25 (Suppl 2):205-10.  
10.1007/s00062-015-0444-5 
 
Multiple treatment options and risk assessment in cerebrovascular diseases are the actual challenges 
in diagnostic as well as in interventional neuroradiology. Acute ischemic stroke essentially requires 
rapid detection of the location and extent of infarction and tissue at risk for making treatment 
decisions. In the acute setting, modern multiparametric perfusion imaging protocols help to 
determine infarct core and adjacent penumbral tissue, and they enable the estimation of collateral 
flow of intra- and extracranial arteries. In subacute delayed cerebral ischemia (DCI) after 
subarachnoid hemorrhage (SAH) or chronic occlusive neurovascular diseases estimation of residual 
and collateral flow may be even more difficult. Prediction of sufficient or insufficient supply of brain 
tissue may be essential to balance conservative against interventional therapies. However, so far no 
established reliable thresholds are available for determining tissue at acute, subacute, chronic 
progressive, or chronic risk. Reliable and reproducible thresholds require quantitative perfusion 
measurements with a calibrated instrument. But the measurement instrument is not at all defined-a 
variety of parameter settings, different algorithms based on multiple assumptions and a wide variety 
of published normal and pathologic values for perfusion parameters indicate the problem. In the 
following text, we explain how deep the problem may be enrooted within techniques and algorithms 
impeding broad use of perfusion for many clinical issues. 
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Primary goal of magnetic resonance imaging in epilepsy patients is to detect epileptogenic lesions 
with small lesions best detectable on a 3D FLAIR SPACE sequence with 1 mm(3) voxels. 
Morphometric analysis of 3D T1-weighted data sets helps to find subtle lesions and may reveal the 
true extent of a lesion. In further presurgical work-up, language lateralization and spatial relationship 
of epileptogenic lesions to eloquent cortex and white matter tracts must be evaluated. With clear left 
lateralization language, fMRI is sufficient; in atypical lateralizations, Wada test and electrical 
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stimulation mapping may be added. Primary motor cortex and corticospinal tract on one and visual 
cortex and optic radiation on the other side are displayed with fMRI and diffusion tensor 
tractography. For the corticospinal tract a "global" tracking algorithm, for the optic radiation 
including Meyer' loop, which may be damaged in anterior temporal lobe resections, a probabilistic 
algorithm is best suited. 
KEYWORDS: Epilepsy, Focal cortical dysplasia, Morphometric analysis, Diffusion tensor tractography 
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Clin Neuroradiol. 2015 
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PURPOSE: Diffusion tensor imaging (DTI) metrics of the cervical spinal cord in patients with cervical 
spondylotic myelopathy (CSM) were compared to those measured in healthy volunteers, using tract-
specific region of interests (ROIs) across all cervical intervertebral disc levels.  
METHODS: Magnetic resonance (MR) imaging of the cervical spinal cord was performed in four 
patients with CSM and in five healthy volunteers on a 3-T MR scanner. Region-specific fractional 
anisotropy (FA) and mean diffusivity (MD) were calculated on axial imaging with ROI placement in 
the anterior, lateral, and posterior regions of the spinal cord. FA and MD were also calculated on 
sagittal acquisitions. Nonparametric statistical tests were used to compare controls and patients 
before and after surgery.  
RESULTS: FA values were significantly lower (p = 0.050) and MD values were significantly higher (p = 
0.014) in CSM patients measured at level of maximal compression before surgery than in healthy 
controls in lateral and posterior ROIs, respectively. In posterior ROIs, MD values were significantly 
higher in patients before surgery compared to controls at all levels except C7-T1.  
CONCLUSION: Patients with CSM may demonstrate region-specific changes in DTI metrics when 
compared to healthy controls. Changes in DTI metrics may also occur at levels remote from site of 
compression. 
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Acquired arteriovenous malformations, such as is the case with dural arteriovenous fistulae (DAVF), 
are the consequence of a pathological new arterial ingrowth into venous spaces that reaches directly 
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the venous lumen, without interposition of a capillary network, thereby creating an AV-shunt.The 
following concise text will provide elements in regards to diagnosis, indication for treatment 
discussion and choice of endovascular treatment (EVT) method. 
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Magnetic resonance imaging (MRI) is the most powerful tool for the early (differential) diagnosis of 
multiple sclerosis (MS) and has been part of the International Panel criteria (2001, 2005, 2010) for 
more than 10 years. The role of brain and spinal cord MRI in the diagnosis of MS is well established. 
New MR techniques and markers will further improve the diagnostic value in a research and clinical 
routine setting. In addition to diagnosis, MRI is widely used for prognostic evaluation as well as 
treatment efficacy and safety monitoring. This field has gained importance with the introduction of 
new MS therapeutics. Therefore, the scope of MRI-guided MS disease monitoring has been widened 
to include rigorous treatment monitoring aiming at "no evidence of disease activity (NEDA)". Next, 
safety monitoring of treated MS patients has become major concern to enable early detection of 
opportunistic infections such as progressive multifocal leukoencephalopathy (PML). Driven by these 
new developments, recently published expert panel guidelines stressed the need for standardized 
imaging protocols and targeted specialized imaging markers for MS diagnosis and disease 
monitoring. This review article aims to give an update on the role of MRI in the diagnosis and 
monitoring of MS with particular emphasis to treatment efficacy and safety, both in clinical practice 
and in research. 
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MR angiography at 3 Tesla to assess proximal internal carotid artery stenoses: contrast-enhanced 
or 3D time-of-flight MR angiography?  
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10.1007/s00062-013-0279-x 
 
PURPOSE: The aim of this study was to compare the diagnostic accuracy of 3D time-of-flight (TOF-
MRA) and contrast-enhanced (CE-MRA) magnetic resonance angiography at 3 T for detection and 
quantification of proximal high-grade stenosis using multidetector computed tomography 
angiography (MDCTA) as reference standard.  
METHODS: The institutional ethics committee approved this prospective study. A total of 41 patients 
suspected of having internal carotid artery (ICA) stenosis underwent both MDCTA and MRA. CE-MRA 
and TOF-MRA were performed using a 3.0-T imager with a dedicated eight-element cervical coil. ICA 
stenoses were measured according to the North American Symptomatic Carotid Endarterectomy 
Trial criteria and categorized as 0-25 % (minimal), 25-50 % (mild), 50-69 % (moderate), 70-99 % (high 
grade), and 100 % (occlusion). Sensitivity and specificity for the detection of high-grade ICA stenoses 
(70-99 %) and ICA occlusions were determined. In addition, intermodality agreement was assessed 
with kappa-statistics for detection of high-grade ICA stenoses (70-99 %) and ICA occlusions.  
RESULTS: A total of 80 carotid arteries of 41 patients were reviewed. Two previously stented ICAs 
were excluded from analysis. On MDCTA, 7 ICAs were occluded, 12 ICAs presented with and 63 
without a high-grade ICA stenosis (70-99 %). For detecting 70-99 % stenosis, both 3D TOF-MRA and 
CE-MRA were 91.7 % sensitive and 98.5 % specific, respectively. Both MRA techniques were highly 
sensitive (100 %), and specific (CE-MRA, 100 %; TOF-MRA, 98.7 %) for the detection of ICA occlusion. 
However, TOF-MRA misclassified one high-grade stenosis as occlusion. Intermodality agreement for 
detection of 70-99 % ICA stenoses was excellent between TOF-MRA and CE-MRA [kappa = 0.902, 95 
% confidence interval (CI) = 0.769-1.000], TOF-MRA and MDCTA (kappa = 0.902, 95 % CI = 0.769-
1.000), and CE-MRA and MDCTA (kappa = 0.902, 95 % CI = 0.769-1.000).  
CONCLUSION: Both 3D TOF-MRA and CE-MRA at 3 T are reliable tools for detecting high-grade 
proximal ICA stenoses (70-99 %). 3D TOF-MRA might misclassify pseudo-occlusions as complete 
occlusions. If there are no contraindications for CE-MRA, CE-MRA is recommended as primary MR 
imaging modality. 
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The purpose of this article is to provide an overview of the possibilities for fetal magnetic resonance 
imaging (MRI) in the evaluation of the fetal brain. For brain pathologies, fetal MRI is usually 
performed when an abnormality is detected by previous prenatal ultrasound, and is, therefore, an 
important adjunct to ultrasound. The most commonly suspected brain pathologies referred to fetal 
MRI for further evaluation are ventriculomegaly, missing corpus callosum, and abnormalities of the 
posterior fossa. We will briefly discuss the most common indications for fetal brain MRI, as well as 
recent advances. 
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Spontaneous subarachnoid hemorrhage (SAH) is usually caused by a ruptured cerebral aneurysm. 
Despite the use of initial four-vessel cerebral digital subtraction angiography (DSA), 15 % of all cases 
remain idiopathic. According to the initial computed tomographic scan, the spontaneous SAH can be 
divided into a perimesencephalic group associated with a benign nature and a nonperimesencephalic 
group with a similar clinical course as aneurysmal SAH. We present a case of a 49-year-old man with 
a de novo aneurysm formation of the anterior communicating artery with SAH 7 years after initial 
cryptogenic nonperimesencephalic SAH. This observation suggests that in some cases, long-term 
angiographic studies might be justified. 
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PURPOSE: Infarction of the corpus callosum is rare, and other conditions can cause magnetic 
resonance imaging (MRI) restricted diffusion in the callosum, leading to diagnostic uncertainty. We 
sought to characterize the etiology of lesions with diffusion restriction in the corpus callosum. 
METHODS: Callosal lesions with restricted diffusion were identified at our institution between 
January 2000 and December 2010. Radiographic and clinical data were reviewed to determine 
whether the lesion was vascular and if so, to identify the underlying mechanism.  
RESULTS: A total of 174 cases were reviewed in depth; 47 % were vascular and 53 % were 
nonvascular. Among vascular cases, atypical mechanisms of stroke (e.g., vasculitis/vasculopathy, 
hypercoagulable state) were most common (37 %), followed by cardioembolism (28 %). Vascular 
splenial lesions in particular were likely due to atypical causes of stroke. The most common 
nonvascular etiologies were trauma (44 %), tumor (22 %), and demyelination (15 %). Vascular lesions 
were more common in older, non-Caucasian patients with vascular risk factors. Nonvascular lesions 
were more likely to be found in association with T2-hyperintense cortical lesions, focal 
intraparenchymal enhancement, or edema/mass effect on MRI.  
CONCLUSIONS: More than half of lesions with diffusion restriction in the corpus callosum are due to 
a nonvascular cause. Clinical and radiographic characteristics can help distinguish vascular from 
nonvascular lesions in the corpus callosum. Nonvascular lesions are more likely to be seen in younger 
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patients without vascular risk factors and are more often accompanied by enhancement and edema. 
Vascular lesions are most commonly due to atypical stroke etiologies, and these patients may require 
additional diagnostic testing. 
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PURPOSE: Our aim was to identify imaging characteristics of pilocytic astrocytomas (PAs) in the 
cerebral ventricles to help radiologists distinguish PAs from other brain tumors preoperatively. 
METHODS: Twelve postsurgery patients with a pathological PA diagnosis were included. Among 
them, 10 had submitted to surgery based on 3.0-T magnetic resonance imaging sequences and 7 
because of computed tomography (CT) results. We analyzed their clinical and radiological records 
retrospectively.  
RESULTS: The 12 patients (7 were male) had 13 lesions (11 with a single focus, 1 with multiple foci). 
Average age was 26.5 years (range, 6-49 years). Clinical symptoms included headache, dizziness, 
vomiting, and unstable gait. Tumor locations were the lateral ventricle (4), fourth ventricle (7), or 
both ventricles (1, but multifocal). One tumor had disseminated. PA diameters were 18.7-63.0 mm 
(mean +/- standard deviation, 36.5 +/- 12.4 mm). Nine had a round margin, and four had irregular 
margins. Two were cystic lesions. Eleven were mixed cystic and solid. CT showed the tumors as low-
density masses. Two had calcifications. Their cystic portions showed low signal intensity (SI) on T1-
weighted imaging (T1WI) and high SI on T2-weighted imaging (T2WI). The cystic walls and solid 
portions of the PAs showed slightly low SI on T1WI and slightly high SI on T2WI. After gadopentetate 
dimeglumine administration, the solid portion showed heterogeneous enhancement, whereas the 
cystic portion showed no enhancement.  
CONCLUSIONS: Radiological features of intraventricular and extraventricular PAs were similar to 
typical ones, including enhanced nodules within cysts. Radiological findings can usually diagnose PAs 
correctly. 
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AIM: This study explored the value of flat detector computed tomography based brain perfusion 
imaging in assessing patient's tolerance prior to the permanent internal carotid artery occlusion. 
MATERIALS AND METHODS: Ten patients diagnosed with neurovascular diseases through digital 
subtracted angiography (DSA) were enrolled into this study. Temporary balloon occlusion test (BOT) 
was performed for each patient with hypotensive challenge. During the test, parametric color-coded 
quantitative DSA (CCQ-DSA) was generated to evaluate the venous filling symmetry on both 
hemispheres. In addition, cerebral blood volume (CBV) maps were acquired before and during the 
test. Regions of interests were defined to quantitatively extract CBV value from affected and 
unaffected hemispheres and calculate relative CBV (rCBV), indicating perfusion symmetry.  
RESULTS: All the patients showed good perfusion symmetry before the test with rCBV close to 1.00. 
During the test, good perfusion symmetry was detected in 7 patients with averaged rCBV 1.03 +/- 
0.06. Only short venous delay and no ischemic complications were recognized. One patient had 
neither neurologic deficits nor long venous delay detected, however, showed hyper-perfusion in 
specific regions in the CBV maps. Two patients failed to pass the test, which showed significantly low 
CBV value from the affected hemisphere with maximum rCBV reduction close to 45 %.  
CONCLUSION: CBV map had in general good consistency with clinical manifestations as well as 
venous filling in the BOT. Besides, it may provide further evidence of hemodynamic variations and 
delayed ischemic complications, and thus, had a potential to reduce risks and increase treatment 
safety. 
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PURPOSE: Diagnosis of cortical vein thrombosis (CVT) on the basis of clot hyperintensity on diffusion-
weighted imaging (DWI) has been reported as limited. Our aim was to evaluate different DWI 
findings of CVT either in isolated form or in combination with sinus thrombosis.  
METHODS: In this review-board-approved study, patients with the diagnosis of CVT on magnetic 
resonance venography (MRV) between 2004 and 2011 were evaluated, and 13 patients with 26 CVT 
(3 isolated and 23 combined CVT) sites were recruited. The evaluated DWI findings were as follows: 
(1) the hyperintense clot signal (CS) itself, and (2) clot susceptibility signal (CSS) that appears next to 
the CVT. Two blinded radiologists evaluated the data. Kappa (kappa) statistics was applied for 
interobserver agreement.  
RESULTS: Both readers reported CS within the vascular clot itself in 6 of 26 (23%) CVT sites on DWI. 
CSS was reported in 16 of 26 (61.5%) CVT sites by reader 1, and in 14 of 26 (54%) of the CVT sites by 
reader 2. At four CVT sites with thrombosed veins on MRV, both readers reported no DWI findings. 
When both CS and CSS were evaluated together, reader 1 reported a positive DWI finding in 22 of 26 
(84%) of the CVT sites, and reader 2 reported in 20 of 26 (79%) of the sites. kappa Statistics showed a 
very good agreement (kappa: 0.87).  
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CONCLUSIONS: Besides the hyperintense CS, with additional evaluation of the presence of CSS, DWI 
can provide an additional clue in CVT patients and may suggest its diagnosis, which is important in 
clinically unsuspected patients. 
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Identifying abusive head trauma (AHT) in infants is difficult because often there are no externally 
visible injuries and symptoms are nonspecific. The radiological finding that usually raises suspicion of 
AHT--especially when found with retinal hemorrhage and inappropriate history--is subdural 
hematoma (SDH). In addition to that, bridging vein thrombosis, assessed by imaging or autopsy, has 
been reported as a sign of the traumatic cause of SDH. Here we present two cases of AHT-associated 
SDH in infants, in which multifocal signal loss at bridging veins was present on susceptibility-weighted 
imaging without signs of venous infarction. As susceptibility-weighted imaging has been reported to 
be more sensitive for blood products than gradient-echo T2-weighted imaging, we propose that it 
might help to identify clot formation on injured bridging veins and therefore increase the sensitivity 
of imaging studies for a traumatic cause of SDH, helping to identify AHT that is considered to be 
caused by violent shaking. 
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Retinal hemorrhage 
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BACKGROUND: Mechanical thrombectomy with stent retrievers in acute stroke has emerged as a 
promising new technique with the highest recanalization rate of the therapeutic procedures available 
so far. However, endovascular treatment is also associated with the risk of specific complications. 
One of those is the occurrence of peri-interventional subarachnoid hemorrhage (SAH), which has 
been reported in 5-16 % of the cases. Interestingly, this rate is higher than that of angiographically 
detectable perforations (0-3 %), leaving the majority of peri-interventional SAH to be due to 
angiographically occult perforations. Little is known about the influence of this finding on clinical 
outcome. The purpose of this study was to investigate the clinical relevance of SAH due to occult 
perforations during thrombectomy with stent retrievers.  
METHODS: Postinterventional computed tomography (CT) scans of 217 consecutive patients with 
acute occlusions of intracerebral arteries who were treated with stent retrievers in our department 
between October 2009 and October 2012 were retrospectively analyzed.  
RESULTS: SAH was found on postinterventional CT scans in 5.5 % of the cases. Seven cases were 
included for further analysis and matched to controls by the following characteristics: (1) site of 
occlusion, (2) result of the recanalization procedure according to the modified thrombolysis in 
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cerebral infarction score, (3) administration of intravenous recombinant tissue plasminogen 
activator, (4) presence of proximal extracranial occlusion, (5) age, and (6) sex. Comparison of the 
angiographic data of the two cohorts showed no significant difference in the length of the 
procedures or the number of maneuvers needed for recanalization, nor were there significant 
differences in clinical outcomes as measured by NIHSS and mRS scores. Secondary symptomatic ICH 
occurred in one case in either cohort and led to death in both cases. The rate of asymptomatic ICH 
within the first 24 h after recanalization was significantly higher in the group with peri-interventional 
SAH (57 vs. 0 %, P = 0.018).  
CONCLUSIONS: This small retrospective case-control study did not reveal a significant influence of 
peri-interventional SAH due to angiographically occult perforations on neurologic outcome of 
patients treated with stent retrievers. 
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OBJECTIVE: This study investigated differences in subcortical brain volumes of SLE patients with 
cognitive deficits (SLE-CD) and SLE patients with normal cognitive performance (SLE-CN), regardless 
of the presence of other neuropsychiatric symptoms.  
METHOD: We studied 40 patients divided into two-matched groups (SLE-CD n = 20; SLE-CN n = 20), 
with age ranging from 21 to 63 years old (100 % female) and 14.73 +/- 10.18 years of diagnosis. 
Magnetic resonance imaging exams were performed on a 1.5 T scanner. A neuropsychological 
flexible battery was applied individually, including reasoning/problem-solving, praxis, episodic and 
working memory, processing speed, language/fluency, executive functions (inhibition and flexibility), 
and sustained attention. Z score </= - 2.0 in any dimension was considered as a cut-off for being 
considered to possess cognitive deficits. One-way analyses of covariance (ANCOVA) were performed 
to compare the brain structure volumes between groups. The analyses were controlled for the 
effects of lupus-related neuropsychiatric disorders.  
RESULTS: SLE patients with cognitive deficits had significantly smaller volumes in the left 
hippocampus, amygdala, and the right hippocampus than SLE patients without cognitive deficits. 
CONCLUSION: SLE patients with cognitive deficits appeared to have reduced temporal lobe structures 
when compared with SLE without cognitive deficits. These results corroborate a systems vulnerability 

http://www.ncbi.nlm.nih.gov/pubmed/26337705
http://www.ncbi.nlm.nih.gov/pubmed/26669593
http://www.ncbi.nlm.nih.gov/pubmed/26669593
http://www.ncbi.nlm.nih.gov/pubmed/25967601


model that investigated temporal lobe vulnerability during normal aging and in other neurological 
disorders. 
 
KEYWORDS:  Systemic lupus erythematosus, Magnetic resonance imaging, Cognition disorders, 
Temporal lobe 
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