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PURPOSE: This study aimed to evaluate the contribution of diffusion weighted magnetic 
resonance imaging to the diagnosis and staging of subacute sclerosing panencephalitis.  
MATERIAL AND METHOD: The study comprised 26 patients diagnosed with subacute 
sclerosing panencephalitis at our clinic who were undergoing regular follow-up, and a control 
group of 18 subjects. Clinical staging was determined by Risk and Haddad classification; 12 
at Stage II and 14 at Stage III. Diffusion weighted magnetic resonance images were taken of 
six areas (frontal, parieto-occipital, cerebellar, deep white matter, thalamus and basal 
ganglia) and by calculating the apparent diffusion coefficient (ADC) values, and a 
comparison was made between the stages and with the control group.  
RESULTS: The ADC values of all the areas of the subacute sclerosing panencephalitis 
patients were found to be significantly higher compared to the control group (p < 0.05). While 
the mean ADC values of the deep white matter, basal ganglia, frontal and parieto-occipital 
areas of the Stage II patients were found to be significant compared to the control group (p < 
0.05), there was no significance in the other areas (p > 0.05). The ADC values of all the 
areas of the Stage III patients were found to be significantly high compared to the Stage II 
values (p < 0.05).  
CONCLUSION: Diffusion weighted magnetic resonance imaging can be used with other 
diagnostic criteria to confirm diagnosis of subacute sclerosing panencephalitis and to reveal 
differences between the stages. 
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OBJECTIVE: Novel diagnostics can allow us to "look beyond" normal-appearing brain tissue 
(NABT) to unravel subtle alterations pertinent to the pathophysiology of primary headache, 
one of the most common complaints of patients who present to their physician across the 
medical specialties. Using both magnetization transfer imaging (MTI) and diffusion weighted 
imaging (DWI), we assessed the putative microstructural changes in patients with primary 
headache who display the NABT on conventional magnetic resonance imaging (conventional 
MRI).  
METHODS: Subjects were 53 consecutive patients with primary headache disorders (40 = 
migraine with aura; 9 = tension headache; 4 = cluster headache) and 20 sex- and age-
matched healthy volunteers. All subjects underwent evaluation with MRI, MTI, and DWI in 
order to measure the magnetization transfer ratio (MTR) and the apparent diffusion 
coefficient (ADC), respectively, in eight and six different regions of interest (ROIs).  
RESULTS: Compared to healthy controls, we found a significant 4.3 % increase in the 
average ADC value of the occipital white matter in the full sample of patients (p = 0.035) and 
in patients with migraine (p = 0.046). MTR values did not differ significantly in ROIs between 
patients and healthy controls (p > 0.05).  
CONCLUSIONS: The present study lends evidence, for the first time to the best of our 
knowledge, for a statistically significant microstructural change in the occipital lobes, as 
measured by ADC, in patients with primary headache who exhibit a NABT on MRI. 
Importantly, future longitudinal mechanistic clinical studies of primary headache (e.g., vis-a-
vis neuroimaging biomarkers) would be well served by characterizing, via DWI, occipital 
white matter microstructural changes to decipher their broader biological significance.  
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Aortic dissection is the most common and the most lethal event that can involve the aorta. 
Typically, aortic dissection presents with sharp, tearing, or ripping pain. Alternatively, the 
patients may suffer from possible extension of the dissecting aneurysm into the supra-aortic 
vessels resulting in syncope in 9.4 % of patients cerebrovascular accidents in 4.7 %. We 
present a case of recurrent aortic dissection, which presented with recurrent transient 
ischemic attacks (TIAs). The etiology of the neurological symptoms was attributed to a steal 
phenomenon. The right subclavian artery was supplied by retrograde flow from the right 
internal carotid artery through the false lumen of the dissection. To prevent further 
hemodynamic TIAs, we successfully occluded the proximal part of the false lumen of the 
dissection responsible for the steal phenomenon.  
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PURPOSE: To quantify involvement of globus pallidus and two midbrain nuclei (substantia 
nigra and red nucleus) in Pantothenate Kinase-Associated Neurodegeneration (PKAN).  
MATERIAL AND METHODS: We performed T2 and T2* weighted imaging with calculation of 
the corresponding relaxation times on a subset of 5 patients from a larger group of 20 
patients with PKAN from the southwest part of the Dominican Republic. Examinations were 
carried out on a 3T scanner and included a multi-echo spin-echo as well as a multi-echo 
gradient echo sequence. Results were compared to a control group of 19 volunteers.  
RESULTS: T2 and T2* weighted sequences showed abnormal signal reduction in the globus 



pallidus of all patients. On T2* weighted imaging, abnormal signal in the substantia nigra 
could reliably be detected in 75% of cases, but differentiation from normal was less reliable in 
T2 weighted scans. Correspondingly, relaxation times differed from normal with very high 
significance (p < 0.0001) in the globus pallidus, but with with less significance in the 
substantia nigra (p </= 0.03). The red nucleus was not affected.  
CONCLUSIONS: Signal reduction in the globus pallidus, which probably is due to abnormal 
accumulation of iron, is severe in PKAN and can be differentiated from normal with high 
reliability. The substantia nigra is affected to a lesser degree, and the red nucleus is not 
involved. The reason for this selective susceptibility of normally iron-rich brain structures for 
pathological accumulation of iron remains speculative. Our quantitative results might be 
helpful to assess the value of an iron chelation approach to therapy. 
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PURPOSE: To evaluate if arteriovenous malformations (AVMs) that are associated with a 
high rupture risk (HRR) are represented by different intranidal Time-of-Flight (TOF) magnetic 
resonance angiography intensity distributions compared to those with presumably low 
rupture risk (LRR). METHODS: Fifty post-contrast TOF datasets of patients with an AVM 
were analyzed in this study. The patients were classified to the HRR group in case of a deep 
location, presence of exclusive deep venous drainage, previous hemorrhagic event or a 
combination thereof. For each TOF dataset, the AVM nidus was semi-automatically 
delineated and used for histogram extraction. Each histogram was analyzed by calculating 
the skewness, kurtosis, mean and median intensity and full-width-half-maximum. Statistical 
analysis was performed using parameter-wise two-sided t-tests of the parameters between 
the two groups.  
RESULTS: Based on morphological analysis, 21 patients were classified to the HRR and 29 
patients to the LRR group. Statistical analysis revealed that TOF intensity distributions of 



HRR AVMs exhibit a significant higher skewness (p=0.0005) parameter compared to LRR 
AVMs. Contrary to these findings, no significant differences were found for the other 
parameters evaluated. 
CONCLUSION: Intranidal flow heterogeneity, for example, caused by turbulent flow 
conditions, may play an important role for risk of a hemorrhage. An analysis of post-contrast 
TOF intensities within the nidus of an AVM may offer simple and valuable information for 
clinical risk estimation of AVMs and needs to be tested prospectively. 
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PURPOSE: Angiographic assessment of carotid cavernous fistulas (CCFs) can be complex. 
Our purpose was to examine whether the use of parametric color coding in the 
postprocessing of DSA series is advantageous in the evaluation of CCFs.  
METHODS: We enrolled 16 patients with angiographically proven CCFs. Endovascular 
treatment was performed in 14 cases. For postprocessing of digital subtraction angiography 
(DSA) series, a newly implemented algorithm of parametric color coding was used, turning 
sequential images of two-dimensional (2D)-DSA series into a single color-coded image. 
Angiographic data of initial, interventional, and postinterventional 2D-DSA series were 
compared with color-coded images. Whether parametric color coding could facilitate 
evaluation of fistula architecture and provide a more precise estimation of fistula venous 
drainage patterns as well as whether flow analysis could reveal objective changes during and 
after treatment were investigated.  
RESULTS: In 56 % of the cases, parametric color coding was observed to facilitate 
visualization of fistula angioarchitecture. Estimation of fistula drainage flow patterns was 
considered to be improved in 31 % of the cases. For assessment of hemodynamic changes 
during and after treatment, parametric color coding was assumed to be helpful in 21 % of the 
cases, especially because revealing flow changes that were not visible on 2D-DSA series 
were now visible.  
CONCLUSIONS: Parametric color coding is a fast application tool that might provide 
additional support in the angiographic evaluation of CCFs. Visualization of complex fistula 
architecture could be facilitated, and flow analysis might improve assessment of venous 
drainage patterns, thereby increasing overall diagnostic confidence. During and after 
treatment, hemodynamic changes that were not visible on 2D-DSA series could now be 
depicted. 
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PURPOSE: The aim of this study was to demonstrate the feasibility of cranial nerve (CN II-
XII) imaging with 7 Tesla magnetic resonance imaging (MRI).  
METHODS: In this study four sequences were evaluated in three healthy volunteers using 



magnetization preparation rapid gradient echo (MPRAGE), constructive interference in 
steady state (CISS), true fast imaging with steady state precession (TrueFISP) and proton 
density (PD) T2-weighted turbo spin echo (TSE) sequences.  
RESULTS: It was found that MPRAGE did not always provide sufficient contrast to delineate 
in particular small CNs but displayed an overall good identification rate. The T2 sequence 
was not able to adequately differentiate the small CNs but showed a very good contrast 
between nerves and cerebrospinal fluid (CSF). As at lower magnetic fields steady state 
sequences displayed a high identification rate of all CNs in the axial plane but CISS suffered 
from susceptibility and pulsation artifacts, furthermore it was limited as no parallel imaging 
could be performed. The TrueFISP technique was reliable in identifying most CNs although 
suffering from banding artifacts. CONCLUSIONS: The TrueFISP sequence showed superior 
spatial resolution and contrast in comparison to the other sequences for imaging of CNs at 7 
T. 
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PURPOSE: The presence of cerebral microbleeds (CMBs) may have predictive and 
diagnostic value for cerebrovascular diseases. The purpose of our study was to measure the 
phase values (PVs) of CMBs by phase maps.  
METHODS: We retrospectively analyzed 75 patients with hypertension who had CMBs using 
enhanced T2*-weighted angiography (ESWAN). The PVs of CMBs were measured and 
documented. The mean PVs of CMBs were correlated with demographic features and the 
grade of white matter lesions for seven brain regions.  
RESULTS: A total of 275 CMBs were found. Their mean PV was - 1.39 +/- 0.29 radians. The 
mean PV of CMBs in seven brain regions was significantly lower than that of red nucleus and 
substantia nigra of healthy controls (P < .05). The mean PV of CMBs in the basal ganglia 
gray matter was significantly lower than that of the brainstem, subcortical white matter, and 
cerebellum (P < 0.05). In subcortical white matter, the PVs were significantly lower in patients 
with hypertension < 10 years than for those patients with hypertension >/= 10 years (P < 
0.05). In basal ganglia gray matter, the PVs were significantly lower in men than in women (P 
< 0.05). There was no significant correlation between the PVs of CMBs and the demographic 
features addressed or the grade of white matter lesions. CONCLUSIONS: Measurement of 
the PV of phase maps using ESWAN sequence provides quantitative information for 
detection of CMBs. The measurement data reported herein will provide a reference for a 
longitudinal study of CMBs in the future. 
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PURPOSE: We aimed to compare images obtained with an Enhanced 3D multi-echo GRE 
T2*-weighted angiography (ESWAN) sequence with those obtained with a susceptibility-
weighted imaging-spoiled gradient-recalled echo (SWI-SPGR) sequence and a two-



dimensional (2D) T2*-weighted gradient-recalled echo (GRE) sequence for the description of 
cerebral microbleeds (CMBs) in hypertensive patients (elderly people).  
METHODS: A total of 273 elderly hypertensive patients were imaged in a 3.0-T MR scanner 
using ESWAN, SWI-SPGR, and 2D T2*-weighted GRE sequence, respectively. The 
presence, number, and location of CMBs and scanning and postprocessing time were 
recorded for both sequences, and the differences were tested using nonparametric McNemar 
and Friedman tests.  
RESULTS: CMBs were detected by 2D T2*-weighted GRE images in 54 participants, SWI-
SPGR images in 83 participants, and ESWAN images in 88 participants. The participants 
with CMBs detected by 2D T2*-weighted GRE sequence were fewer than those with CMBs 
detected by SWI-SPGR or ESWAN sequences (P < 0.05). There was no significant 
difference between SWI-SPGR and ESWAN sequences to detect the CMBs in number (P > 
0.05). Among the participants with CMBs visualized in both sequences, most patients had 
CMBs in the subcortical white matter and at deep locations. The participants who had CMBs 
in the infratentorial region were fewer. The acquisition time of ESWAN images was slightly 
longer than that of SWI-SPGR images.  
CONCLUSIONS: ESWAN sequence was not superior to SWI-SPGR sequence in depicting 
CMBs at 3.0-T MR, but both of these sequences were superior to 2D T2*-weighted GRE 
sequence.  
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OBJECTIVE: To investigate the safety and efficacy of stenting with coil in the endovascular 
treatment of complex posterior cerebral artery (PCA) aneurysms.  
METHODS: The data on PCA aneurysms treated with stents were retrospectively reviewed 
from a prospectively collected intervention database. The literature was reviewed concerning 
the use of stents for PCA aneurysms.  
RESULTS: Seven cases with complex PCA aneurysms (male: female = 6:1; ruptured: 
unruptured = 4:3) were retrieved from our database. Three aneurysms were localized at the 
junction of P1 and P2 segments (P1-2), two at P1, and two at P2A. Four were wide-necked 
saccular aneurysms, while the other three were dissecting ones. A total of nine stents (one 
Neuroform and eight Enterprise stents) were successfully deployed. Two aneurysms were 
totally eliminated, three were with neck residues and two were partially occluded. No 
procedure-related complications occurred. All patients recovered well. Angiographic follow-
ups (FU) showed that three aneurysms achieved total obliterations, one got improved, two 
remained stable, and one recurred. The recurred aneurysm caused no symptom and was 
treated with two stents. Clinical FU demonstrated no neurological deterioration or bleeding. 
In literature review, the procedure-related mortality is 5.3 % (2/38). The incidence of 
permanent neurologic deficit is 2.6 % (1/38). Three (3/23) aneurysms recurred, of which one 
caused rebleeding. Four (4/23) in-stent stenoses were all asymptomatic. No other 
hemorrhagic or ischemic event occurred in clinical FU.  
CONCLUSION: Stent offers a therapeutic alternative for complex PCA aneurysms especially 
when PVO cannot be tolerated. Long-term therapeutic efficacy requires further observations 
in clinical series with larger case numbers.  
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PURPOSE: Previous functional neuroimaging studies showed that the brainstem may have 
an important role in migraine and recently, DTI studies demonstrated that structural 
alterations in migraineurs may extend beyond the normal appearing brain tissue. The aim of 
our study was to find out if DTI may detect any abnormality during the spontaneous migraine 
attacks.  
METHODS: The DTI images obtained in a 3T system during spontaneous migraine 
episodes. Patients with any systemic or metabolic disorder and abnormal signal intensity in 
conventional sequences were excluded. We measured the FA and ADC values of red nuclei, 
periaquaductal gray matter, thalami, posterior limbs of internal capsules and subcortical 
white matter. Fifteen healthy volunteers served as control  
group. RESULTS: Fourteen patients enrolled in the study. The only site where we found an 
abnormality was the red nuclei, where the ADC values in migraineurs were statistically higher 
than in healthy volunteers. There was no statistical correlation between the DTI 
measurements and patients' ages, duration of disease, frequency of attacks and localization 
of pain.  
CONCLUSION: Our findings supported the findings of previous functional neuroimaging 
studies, which concluded that the brainstem might have a role in the pathogenesis of a 
migraine episode. We think that the increase of ADC values in red nuclei may reflect 
vasogenic edema, which cannot be detected in conventional sequences. However, the exact 
underlying mechanism for this observation is unclear and we do not know whether these 
changes are responsible for triggering an attack or if they are the consequents of the attack 
itself.  
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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-MRAbefore 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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BACKGROUND AND PURPOSE: The tiny size of cerebral aneurysms represents one of the 
challenging facets for endovascular treatment, with a high risk for intraoperative rupture 
(IOR). We report on the treatment of tiny ruptured saccular cerebral aneurysms by coil 
embolization. All cases were that of pound 2-3 mm aneurysms with at least one of the 
dimensions < 2 mm.  
MATERIALS AND METHODS: Between April 2008 and December 2010, we performed a 
retrospective analysis of nine consecutive cases of tiny aneurysms treated by coil 
embolization in our institution. RESULTS: Coil embolization was successfully performed in 
nine cases, whereas in one case, intraoperative rupture (IOR) of the fundus was 
encountered before complete obliteration of the aneurysm expected to be achieved with two 
coils. Complete occlusion (in n = 7 aneurysms) or near-complete immediate occlusion (in n = 
2 aneurysms) was achieved. A total of 18 coils was used for coiling of the nine aneurysms, 
wherein five aneurysms were coiled with two coils each, two aneurysms with three coils 
each, and two aneurysms with only one coil each to achieve accepted results. Balloon 
assistance was used in three cases. Although a minimal coil projection in the parent vessel 
was seen in three cases, no untoward clinical complications were seen. At mean follow-up 
(6.7 months, interquartile range (IQR) 3-12 months), digital subtraction angiography (DSA) 
and magnetic resonance angiography (MRA) in nine patients demonstrated persistent 
complete occlusion in six of the aneurysms; one aneurysm showed marked filling of the 
fundus, and two showed neck remnant but did not need retreatment. All patients with 
available follow-up were independent in day-to-day activities with a modified Rankin score 
(mRS) of 0 or 1.  
CONCLUSIONS: Coil embolization of tiny ruptured cerebral aneurysms is feasible. Careful 
consideration of the technical issues in treatment of such aneurysms is essential to achieve 
technical success while avoiding complications. 
Tiny aneurysms – Coiling – Safety – Endovascular 
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BACKGROUND: Acute large cerebral artery occlusions respond poorly to systemic 
thrombolysis with recombinant tissue plasminogen activator (rTPA) alone. The value of stent 
retriever-based mechanical thrombectomy in patients with additional extracranial occlusion of 
the internal carotid artery (ICA), who require acute a priori extracranial stenting in order to 
reach the intracranial obstruction site, is not well known. We determined the outcome after 
emergency revascularization in acute stroke with tandem occlusions of the anterior 
circulation.  
METHODS: According to specific inclusion/exclusion criteria, eligible stroke patients with 
large artery occlusions underwent mechanical recanalization with the Solitaire stent retriever. 
In case of a tandem occlusion, we performed an acute stenting with the Wallstent before 
thrombectomy. From October 2009 to March 2011, 50 patients were treated according to this 
protocol; time frames, clinical data, recanalization rates, and midterm outcome were 
recorded.  
RESULTS: Forty-one patients had a large artery occlusion in the anterior circulation and nine 
in the posterior circulation. Mechanical recanalization was successful in 35/41 cases (85 %). 
Six of 41 patients (15 %) died in the acute phase. In 17/41 patients (42 %), thrombectomy 
was preceded by an emergency stenting in the extracranial portion of the internal carotid 
artery (ICA). National Institutes of Health Stroke Scale (NIHSS)/modified Rankin Scale 
(mRS) scores showed significant improvement in both the stenting group and the 
nonstenting group; there were no significant differences between the groups. At 90 days, 54 
% of patients with emergency stenting had a good outcome. CONCLUSIONS: Acute 
extracranial stenting with the Wallstent combined with intracranial Solitaire-based 
thrombectomy is safe and may lead to an improvement in neurological outcome in patients 
with an otherwise poor prognosis under i.v. thrombolysis alone.,  
Acute stroke – Mechanical thrombectomy – Acute stenting – Solitaire – Stent retriever – 
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PURPOSE: Spinal epidural hematoma is a rare clinical entity. We present a case of atypical 
contrast enhancement pattern in a chronic epidural hematoma of the lumbar spine mimicking 
an extradural tumor.  
CASE REPORT: A 76-year-old man on treatment with oral anticoagulants presented with a 



1-month history of lower back pain radiating into his right upper thigh accompanied by spinal 
claudication. Preoperative MRI showed a posterior epidural lesion compressing the cauda 
equina with almost homogeneous contrast enhancement. Surgery was performed under the 
presumptive diagnosis of spinal extradural neoplasm. Intraoperative and histological findings 
were consistent with a chronic spinal epidural hematoma. Postoperatively, the patient had 
instant relief of his symptoms. CONCLUSION: Chronic spinal epidural hematoma may 
resemble an extradural tumor, requiring surgery for histological confirmation and 
decompression.  
Epidural hematoma – Chronic – Extradural tumor – Lumbar spine – Contrast enhancement 
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PURPOSE: Global tracking (GT) is a recently published fibre tractography (FT) method that 
takes simultaneously all fibres into account during their reconstruction. The purpose of this 
study was to compare this new method with fibre assignment by continuous tracking (FACT) 
and probabilistic tractography (PT) for the detection of the corticospinal tract (CST) in 
patients with gliomas. METHODS: Tractography of the CST was performed in 17 patients 
with eight low grade and nine anaplastic astrocytomas located in the motor cortex or the 
corticospinal tract. Diffusions metrics as fractional anisotropy (FA), mean (MD), axial (AD) 
and radial diffusivity (RD) were obtained. The methods were additionally applied on a 
physical phantom to assess their accuracy. RESULTS: PT was successful in all (100 %), GT 
in 16 (94 %) and FACT in 15 patients (88 %). The case where GT and FACT, both, missed 
the CST showed the highest AD and RD, whereas the one where FACT algorithm, alone, 
was not successfully showed the lowest AD and RD of the group. FA was reduced on the 
pathologic side (FApath 0.35 +/- 0.16 (mean +/- SD) versus FAcontralateral 0.51 +/- 0.15, 
pcorr < 0.03). RD was increased on the pathologic side (RDpath 0.67 +/- 0.29 x 10(-3) 
mm(2)/s versus RDcontralateral 0.46 +/- 0.08 x 10(-3) mm(2)/s, pcorr < 0.03). In the phantom 
measurement, only GT did not detect false positive fibres at fibre crossings. CONCLUSION: 
PT performed well even in areas of increased diffusivities indicating a severe oedema or 
disintegration of tissue. FACT was also susceptible to a decrease of diffusivities and to a 
susceptibility artefact, where GT was robust.  
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PURPOSE: The two most prevalent forms of neuronal ceroid lipofuscinosis (NCL) are the 
juvenile form (Batten disease, CLN3) and late infantile form (Jansky-Bielschowsky disease, 
CLN2). The aim of this study was to compare quantitative T2-values of brain tissue in CLN2 
and CLN3 patients with reference values from age-matched normal subjects.  
METHODS: Twenty-three CLN2 (n = 6) and CLN3 (n = 17) patients (m:f = 11:12) underwent 
MRI examination including a multiecho T2 sequence. Quantitative T2-values were measured 
in six defined regions of interest (ROIs) in the calculated quantitative T2 maps within the 
white matter (WM) and gray matter (GM). The extracted quantitative T2-values were 
compared with reference values from healthy children and young adults. Informed consent 
was obtained from the patients or their parents for all patients.  
RESULTS: Statistical analysis revealed elevated quantitative T2-values in nearly all ROIs 
placed in the WM of the CLN2 patients. In contrast to this finding, no significant differences 
were found for the quantitative T2-values of the CLN3 patients compared to the age-matched 
healthy controls in any of the defined WM ROIs. Both groups exhibited no significant 
alterations of the quantitative T2-values in the GM ROIs compared to the healthy subjects.  
CONCLUSION: Alterations of quantitative T2-values in the cerebral WM may not be a 
reliable sign to confirm the diagnosis in CLN3 patients but could prove valuable for diagnosis 
confirmation, follow-up examinations, and longitudinal monitoring of the disease progression 
in CLN2 patients. 
Neuronal ceroid lipofuscinosis – T2 relaxometry – Neurodegeneration – CLN2 – CLN3 – 
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Fenestrations and duplications of the cervical and intracranial arteries are rare anatomic 
variants, reported to be associated with aneurysms or other vascular anomalies. We here 
present a patient with a supraclinoid ICA fenestration in combination with a duplication of the 
MCA originating from the ICA fenestration and an associated aneurysm.  
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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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Hemangioblastoma (HBL) within the central nervous system is a benign vascular neoplasm 
that usually occurs in the cerebellum. Supratentorial occurrence of HBL is an extremely rare 
event. Till date, approximately 129 cases of supratentorial HBL have been reported in the 
literature. Here, we present three new cases of supratentorial hemangioblatomas, one of 
which was found to have the lesions in a unique location of the choroidal fissure. The clinical, 
histopathological, and neuroradiological characteristics, as well as management of this rare 
disease are discussed with a review of the pertinent literature.  



Retraction 
Solymosi L. 
Retraction note to: Familial aplasia of the olfactory bulb: a report of two cases.  
Clin Neuroradiol. 2013;23:73. 
10.1007/s00062-012-0148-z 

Editorial 
Solymosi L.  
We're on the right path.  
Clin Neuroradiol. 2013;23:173. 
10.1007/s00062-013-0244-8 

Correspondence 
Son B, Yang S, Sung J, Lee S. 
Bilateral persistent primitive trigeminal arteries associated with trigeminal neuralgia.  
Clin Neuroradiol. 2013;23:45-9. 
10.1007/s00062-011-0114-1 
 
Persistent carotid-vertebrobasilar anastomoses (PCVBA) include the primitive trigeminal 
artery (PTA), the primitive otic artery (POA), the primitive hypoglossal artery and proatlantal 
arteries (ProAs). The PTA is the most commonly seen of these accounting for approximately 
80-85% of PCVBAs. The PTA which connects the internal carotid artery (ICA) to the basilar 
artery (BA) may occasionally connect to the superior or posterior inferior cerebellar arteries 
without interposition to the BA. It is then referred to as a persistent trigeminal artery variant 
(PTAV), an anomalous carotid-cerebellar anastomosis. Bilateral occurrence of PTA is 
extremely rare. During vertebral artery (VA) development the anterior radicular artery of 
segment C1 from the proatlantal artery of Padget evolves into the intradural component of 
the VA (V4 segment) plus a short extradural segment (distal V3 segment). Agenesis of a 
single anterior radicular artery of ProA results in the absence of one distal VA associated 
with an unremarkable contralateral VA and the BA. Absence or hypoplasia of the terminal 
portion of one VA is a commonly observed anatomic variant. However, absence of the 
terminal portions of both VAs is exceptional. A rare case of bilateral PTAs is presented with 
unilateral PTA and a contralateral PTAV causing trigeminal neuralgia. Furthermore, the 
bilateral PTAs were associated with the absence of the proximal portion of the BA in addition 
to the bilateral lack of a distal VA. This finding comes as a logical consequence of the 
developmental anatomy of the vertebrobasilar junction and is consistent with the assumed 
congenital nature of the anatomic variant.  
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BACKGROUND: Temporary balloon test occlusion (BTO) might be performed prior to 
procedures in which occlusion of the internal carotid artery (ICA) might be necessary. We 
tested the hypothesis that parametric color coding (PCC) of angiographic series (digital 
subtraction angiography (DSA)) along with the assessment of cerebral blood volume (CBV) 
in the angiography suite would simplify and enhance the identification of candidates who are 
most likely to tolerate occlusion.  
MATERIALS AND METHODS: Fifteen patients underwent angiographic series (DSA) and 
perfusion imaging before and during BTO. Pre- and postocclusion DSA acquisitions were 
evaluated for venous delay by conventional methods ("eye balling") and by PCC 



measurements. Comparison of CBV values between the left and right hemisphere in 6 
defined regions was performed.  
RESULTS: Values of venous delay by eye balling and PCC showed a high correlation (r = 
0.87, p < 0.01). Bland-Altman plot indicated slightly lower values (-0.05 s) by the PCC 
method. One of the 15 patients developed an asymmetrical CBV map with an increase in 
CBV of more than one standard deviation in 3 of the 6 regions of interest (ROIs). Acquisition 
of angiographic series and perfusion imaging did not prolong the test occlusion time.  
CONCLUSION: PCC and CBV mapping are feasible during BTO. The use of PCC seems to 
simplify the ability to measure changes in venous filling delay. Perfusion imaging may show 
an increase in CBV in patients reaching the limits of cerebral autoregulation. These patients 
may be at risk for delayed infarction, even though they seem to tolerate temporary occlusion, 
and could be unsuitable candidates for permanent ICA occlusion. 
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Solitary spinal extradural plasmacytoma (SSEP) is a rare but distinct form of plasma cell 
disorder. The clinical picture and treatment of SSEP are reviewed using the seven previously 
reported cases. The three male and four female patients were aged 40-85 years. The 
location was cervical spine in one patient, cervicothoracic in one, thoracic in two, 
thoracolumbar in one, lumbar in one, and extensive involvement in one. Progressive 
paraparesis and sensory disturbance were the predominant symptoms. Neuroimaging 
showed a compressive extradural mass lesion in the dorsal spinal canal without findings of 
local bone destructive changes in all cases. Four of five patients who underwent 
decompressive surgical maneuver and tumor resection showed neurological improvement. 
Immunoglobulin (IgG) kappa subtype was the most predominant histological type, followed 
by IgD lambda and IgA kappa subtypes. SSEP should be included in the differential 
diagnosis of an extradural tumor located in the dorsal spinal canal without associated bony 
changes. Surgery may be effective for symptomatic relief. 
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PURPOSE: Primary spinal extradural Ewing's sarcoma (PSEES) or primitive 
neuroectodermal tumor (PNET) is uncommon. The present study summarizes the magnetic 
resonance (MR) imaging appearance of PSEES.  
METHODS: Literature search from 1994 to 2012 with our representative case presentation.  
RESULTS: Twenty-one patients, 12 males and 9 females, aged 3 weeks to 44 years, were 
identified. The thoracic spine was most frequently affected, followed by the cervical, 
cervicothoracic, and thoracolumbar spine. Superior-inferior extension of lesions was three 
vertebral levels in 7, two in 7, five in 4, four in 1, one in 1 and unknown in 1. PSEESs 
appeared isointense in 9 cases, hypointense in 2, hyperintense in 1, and no description in 9 
on T1-weighted imaging, while hyperintense in 6, hypointense in 3, heterogeneous in 1, and 
no description in 11 on T2-weighted imaging. Varying enhancement was noted in 13 cases 
(62 %), with no description of contrast study in the other 8 cases. Dumbbell-shaped 
configuration of PSEES was found in 5 cases, foraminal widening in 4, and erosions or 
scalloping of the adjacent vertebral bodies in 4.  
CONCLUSION: The MR imaging appearance of PSEESs is indistinguishable from other 
tumors. PSEES should be assumed as the differential diagnosis of spinal extradural tumors 
in pediatric, adolescent, and young adult patients, and prompt surgical exploration should be 
performed. 
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PURPOSE: Angiographic vasospasm (CVS) has been accused to be the main cause of 
delayed cerebral ischemia (DCI) after aneurysmal subarachnoid hemorrhage (SAH). 
However, treatment success including endovascular treatment remains to be improved. We 
performed a pattern analysis of ischemic lesions in SAH patients in the absence of 
angiographic cerebral vasospasm to generate further hypotheses concerning etiology and 
risk factors of DCI apart from vasospastic narrowing. METHODS: We retrospectively 
included 309 patients with cerebral infarcts after SAH. Vasospasm was assessed by means 
of CT or MR angiography and perfusion measurement or digital subtraction angiography. All 
clinical and radiological data were used to determine the most probable etiology for new 
infarcts.  
RESULTS: Twenty-seven percent of patients showed infarcts without presence of 
angiographic vasospasm. Seventy-three percent of these "atypical infarcts" were induced by 
complications of aneurysm therapy, 7 % by hypoxia, 2 % by ICP-related herniation. In 17 %, 
the etiology remained unclear; however, disturbances of the microcirculation for different 
reasons were the most likely cause in these patients.  
CONCLUSION: Beyond CVS and treatment complications, a not insignificant number of SAH 
patients suffered from infarcts of other etiology probably due to disturbance of the 
microcirculation. Therapeutic approaches for vasodilation of angiographic vasospasm alone 
should be reconsidered.  
Cerebral vasospasm – Delayed cerebral ischemia – Aneurysmal subarachnoid hemorrhage 
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OBJECTIVE: To study brain abnormalities, in terms of non-Gaussian water diffusion 
properties using diffusional kurtosis imaging (DKI) in children with electroencephalography 
(EEG) confirmed epilepsy lateralized to both hemispheres.  
METHODS: A total of 15 children with epileptiform waves on EEG in both hemispheres and 
18 children as normal controls (NC) matched for age and sex were recruited. Data from DKI 
for all children were used to characterize non-Gaussian properties. Fractional anisotropy 
(FA), mean diffusivity (MD), and mean kurtosis (MK) maps were estimated from the DKI 



datasets. Voxel-based analyses (VBA) based on these measures were performed and 
compared between the epilepsy and NC groups.  
RESULTS: The VBA showed abnormal regions in both white matter (WM) and gray matter 
(GM) in those with epilepsy. Analysis of FA values revealed that the abnormal regions were 
significant mainly in the left frontal and temporal lobes of the WM. Analysis of MD values 
revealed that differences were significant mainly in the right hemisphere of the limbic lobe, 
uncus, parahippocampal region, both in GM and WM of frontal and temporal lobes, and GM 
of the rectus of the left cerebrum. Finally, analysis of MK values revealed significant 
differences mainly in WM of the frontal lobes of both cerebrum, and GM and WM of the 
parietal lobe of the right cerebrum.  
CONCLUSIONS: These preliminary results suggest that DKI is sensitive for the 
characterization of diffusion abnormalities in both WM and GM of children with epilepsy.  
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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. 
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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 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. 
Internal jugular vein narrowing – IJV – Anatomic variant – Multiple sclerosis 

Correspondence 
Egger K, Harloff A, Jung B, Meckel S. 
Pitfall of fluid-attenuated inversion recovery (FLAIR) MR imaging in acute stroke-does 
magnetic field strength influence the tissue clock?  
Clin Neuroradiol. 2014;24:269-71. 
10.1007/s00062-013-0229-7 



Original Article 
Engelhorn T, Schwarz MA, Hess A, Budinsky L, Pitann P, Eyüpoglu I, Doerfler A.  
Definition of K(trans) and FA thresholds for better assessment of experimental glioma 
using high-field MRI: a feasibility study.  
Clin Neuroradiol. 2014;24:337-45. 
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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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.  
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 
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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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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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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 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: 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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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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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 
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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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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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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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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 discriminatory capability compared to other approaches. It could 
ultimately serve as a confirmatory test in single ALS patients. 
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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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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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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 (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 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: 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 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.  
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 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. 
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