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From Aunt Minnie
Fused MRI and PET improve specificity of breast MRI
Researchers at New York University's School of Medicine have found that the combination of functional information from 18-F-FDG PET and anatomic localization from MR imaging can provide a valuable diagnostic method for the detection of primary and recurrent breast cancer. The study noted that fused PET and MRI images substantially increased the specificity of MRI, but, at the same time, decreased MRI's sensitivity in the group of patients analyzed. 
Staff radiation safety: Putting an effective program into practice
A century ago, radiation was considered to be so healing that entrepreneurs canvassed natural hot springs with Geiger counters to find radioactivity, then bottled the water and sold it as a health drink. It's true that radiation can be healing, and it certainly can be diagnostic. But only in particular doses, and in a hospital radiology department it's essential to protect not only patients but also staff from overexposure.

MRI may detect brain activity in vegetative patients
NEW YORK (Reuters), Aug 15 - Using functional MRI, British researchers have detected near-normal brain activity in a second patient who was believed to be in a vegetative state. The researchers suggest that fMRI may provide a way to identify brain activity in patients who otherwise appear to have no consciousness. 

MRI may make colon cancer screening more tolerable
NEW YORK (Reuters Health), Aug 15 - The use of magnetic resonance imaging, or MRI, may offer a more tolerable alternative to conventional colonoscopy in screening for colon cancer, new research suggests. 

Total process management for efficient MRI suites
Today, financial pressures are compelling diagnostic imaging facilities to maximize referrals and squeeze more patients in and out of the scanner in a limited time period. Simultaneously, MRI safety is a major concern with organizations like the American College of Radiology releasing new guidance on MRI safety. These recommendations insist on changes that may not be anticipated. In order to comply, which do you choose: throughput or safety? And is a third option -- both -- a realistic one? The experts from MRIPlanning.com offer some answers to these questions.

	


PET changes oncology management, study shows
7/19/2007
By: Wayne Forrest
A multisite study in Australia has found that PET results can change treatment plans for cancer patients, as the modality provides more information on the extent, recurrence, and progression of the disease.
Radiation oncology and PACS: ramping up for the digital age
8/9/2007
By: Mark Hagland
Radiation oncologist Dr. Gordon Ray and his colleagues at the Palo Alto Medical Foundation (PAMF) in Palo Alto, CA, see between 500 and 600 cancer patients a year. Their organization’s oncology practice is a large one, and makes use of two linear accelerators and a simulator.
Canadian research finds no loss with lossy compression
8/14/2007
By: Erik L. Ridley
A Canadian study to evaluate suitable compression ratios for imaging studies has found a broad degree of success in applying lossy compression schemes. Many of the radiologists participating in the study said they saw no discernable difference in image quality between images compressed with lossy and lossless methods -- although some modalities fared better than others.


PET/CT shows great sensitivity, concordance with soft-tissue sarcoma
8/23/2007
By: Wayne Forrest
Two studies on soft-tissue sarcoma show that PET/CT has a high sensitivity in initial staging and recurrence assessment, and a strong concordance between the two modalities in evaluating sarcoma lesions. 

A study from McGill University Health Center in Montreal evaluated the sensitivity of FDG PET/CT imaging in detecting soft-tissue sarcoma and osseous sarcoma on the basis of avidity to FDG.

From Bloglines

CMO flags up issues with computerised radiotherapy
Unsafe transfer of data and a lack of training in new computerised radiotherapy systems have been highlighted as potential hidden dangers by the chief medical officer (CMO), Sir Liam Donaldson. 
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Vol. 335, No. 7615 18 August 2007
MRI may be better than mammography for early detection of breast cancer
Snapshot report on article in The Lancet
Web link for this journal
CIRCULATION

VOL 116  NUMB 9  August 28, 2007
p. 1007-1014
Fluorescent Cardiac Imaging: A Novel Intraoperative Method for Quantitative Assessment of Myocardial Perfusion During Graded Coronary Artery Stenosis
Detter, Christian MD; Wipper, Sabine MD; Russ, Detlef MSc; Iffland, Andre et al
Abstract
Background-: The purpose of the present study was to examine whether the effect of coronary stenoses of variable severity on myocardial perfusion can be quantitatively assessed in vivo by analysis of fluorescent cardiac imaging (FCI) compared with the gold standard, the fluorescent microsphere method. FCI is a novel technology to visualize coronary vessels and myocardial perfusion intraoperatively using the indocyanine green dye with an infrared-sensitive imaging device.

Methods and Results-: Graded stenoses and total vessel occlusion of the left anterior descending coronary artery were created in 11 open-chest pigs. Stenoses were graded to reduce resting left anterior descending coronary artery flow by 25%, 50%, 75%, and 100% of baseline flow measured by transit-time flowmeter. FCI images were analyzed with a digital image processing system. The impairment of myocardial perfusion was quantified by background-subtracted peak fluorescence intensity and slope of fluorescence intensity obtained with FCI and compared with myocardial blood flow assessed by fluorescent microsphere. All stenoses resulted in an impairment of myocardial perfusion visualized by FCI. Occlusion of the left anterior descending coronary artery resulted in a total perfusion defect (no fluorescence intensity) of the corresponding anterior myocardial wall. During graded stenosis and total vessel occlusion, normalized background-subtracted peak fluorescence intensity and slope of fluorescence intensity decreased significantly (P<0.0001). Both background-subtracted peak fluorescence intensity (r=0.92, P<0.0001) and slope of fluorescence intensity (r=0.93, P<0.0001) analyzed by FCI demonstrated good linear correlation with fluorescent microsphere-derived myocardial blood flow.

Conclusions-: The impairment of myocardial perfusion in response to increased coronary stenosis severity and total vessel occlusion can be quantitatively assessed by FCI and correlates well with results obtained by fluorescent microsphere.

(C) 2007 American Heart Association, Inc.

Web link for this journal
NEUROLOGY

VOL 69 NUMB 9, August 28, 2007
p.917-924
Brain MRI in mucopolysaccharidosis: Effect of aging and correlation with biochemical findings
Vedolin, L MD, PhD; Schwartz, I V.D. MD, PhD; Komlos, M MD; Schuch, A; Azevedo, A C. et al
Abstract
Objective: To investigate the influence of aging on conventional MRI and magnetic resonance spectroscopy (MRS) findings of mucopolysaccharidosis (MPS) patients and to test the correlation of enzyme levels, urinary glycosaminoglycans (GAG), and neuroimaging findings.

Methods: Sixty patients with MPS types I (n = 8), II (n = 31), IV-A (n = 4), and VI (n = 17) underwent T2, fluid-attenuated inversion recovery (FLAIR), and MRS of the brain. For analysis of MRI variables, we measured the normalized cerebral volume (NCV), CSF volume (NCSFV), ventricular volume (NVV), and lesion load (NLL) on FLAIR using semiautomated and automated segmentation techniques. For MRS, a point-resolved spectroscopy technique was used. Voxels were positioned at the white and gray matter. Statistical analysis involved Pearson or Spearman tests for correlation between neuroimaging, age, enzyme levels, and urinary GAG.

Results: The median age at onset of the disease was 20 months. Patients with longer disease duration had more NLL in the white matter (r = 0.28, p = 0.03), and this difference was more pronounced in MPS II patients (r = 0.44, p = 0.02). Metabolites ratios in MRS, NCV, NCSFV, and NVV did not correlate with disease duration or age of the patients (p > 0.05). MRI and MRS variables in either the white or the gray matter did not correlate with enzymatic activity or GAG levels. Patients with MPS II had a lower mean NCV (p < 0.001).

Conclusions: Our data showed that white matter lesion is more extensive as disease duration increases, especially in mucopolysaccharidosis type II patients. MRI and magnetic resonance spectroscopy findings did not correlate with either enzymatic or glycosaminoglycan levels.

p.871-877

What does fluorodeoxyglucose PET imaging add to a clinical diagnosis of dementia?

Jagust, W MD; Reed, B PhD; Mungas, D PhD; Ellis, W MD; DeCarli, C
Abstract
Background: Few studies have compared the accuracy of [18F]fluorodeoxyglucose (FDG) PET to the accuracy of clinical and pathologic diagnosis in dementia patients.

Methods: Forty-four individuals with dementia, cognitive impairment, or normal cognitive function underwent clinical initial evaluation (IE) and PET scanning and were followed up for approximately 4 years until a final evaluation (FE) and 5 years until death and autopsy. Clinical, pathologic, and imaging diagnoses were categorized as Alzheimer disease (AD) or not AD.

Results: Sensitivity of the IE for the pathologic diagnosis of AD was 0.76, and specificity was 0.58; PET had values of 0.84 and 0.74, and FE had values of 0.88 and 0.63. Positive predictive values for IE, PET, and FE were 0.70, 0.81, and 0.76. Negative predictive values were 0.65, 0.78, and 0.80. The diagnosis of AD was associated with a 70% probability of detecting AD pathology; with a positive PET scan this increased to 84%, and with a negative PET scan this decreased to 31%. A diagnosis of not AD at IE was associated with a 35% probability of AD pathology, increasing to 70% with a positive PET scan.

Conclusions: As a diagnostic tool, PET is superior to a baseline clinical evaluation and similar to an evaluation performed 4 years later. Although the addition of [18F]fluorodeoxyglucose PET to a clinical diagnosis provides useful information that can affect the likelihood of detecting Alzheimer disease pathology, the value of this technique in the current clinical environment with limited therapeutic options is likely to be modest.

Web link for this title
STROKE

Status
Publish Ahead of Print, published online before print, 31 May 2007

CT/NIHSS Mismatch for Detection of Salvageable Brain in Acute Stroke Triage Beyond the 3-Hour Time Window: Overrated or Undervalued?

Lev, Michael H. MD

Status
Publish Ahead of Print, published online before print, 31 May 2007
CT-NIHSS Mismatch Does Not Correlate With MRI Diffusion-Perfusion Mismatch
Messe, Steven R. MD; Kasner, Scott E. MD; Chalela, Julio A. MD; Cucchiara, Brett et al
Abstract
Background and Purpose-: MRI diffusion-perfusion mismatch may identify patients for thrombolysis beyond 3 hours. However, MRI has limited availability in many hospitals. We investigated whether mismatch between the Alberta Stroke Program Early CT Score (ASPECTS) and the NIH Stroke Scale (NIHSS) correlates with MRI diffusion-perfusion mismatch.

Methods-: We retrospectively analyzed a cohort of consecutive acute ischemic stroke patients who underwent MRI and CT at admission. NIHSS was performed by the admitting physician. MRI and CT were reviewed by 2 blinded expert raters. Degree of MRI mismatch was defined as present (> 25%) or absent (<25%). Univariate and multivariate analyses were performed to determine characteristics associated with MRI mismatch. Probability of MRI mismatch was calculated for all combinations of ASPECTS and NIHSS cutoff scores.

Results-: Included in the analysis were 143 patients. Median NIHSS on admission was 4 (IQR, 2 to 10); median ASPECTS was 10 (IQR, 9 to 10). Median time to completion of MRI and CT was 4.5 (2.5 to 13.9) hours after onset. CT and MRI were separated by a median of 35 (IQR, 29 to 44) minutes. MRI mismatch was present in 41% of patients. In multivariate analysis, only shorter time-to-scan (OR, 0.96 per hour; 95% CI, 0.92 to 1.0; P=0.043) was associated with MRI mismatch. There was no combination of NIHSS and ASPECTS thresholds that was significantly associated with MRI mismatch.

Conclusions-: ASPECTS-NIHSS mismatch did not correlate with MRI diffusion-perfusion mismatch in this clinical cohort. MRI mismatch was associated with decreasing time from stroke onset to scan.

(C) 2007 American Heart Association, Inc.

Status
Publish Ahead of Print, published online before print, 16 August 2007

MRI-Based and CT-Based Thrombolytic Therapy in Acute Stroke Within and Beyond Established Time Windows: An Analysis of 1210 Patients

Schellinger, Peter D. MD, PhD; Thomalla, Gotz MD; Fiehler, Jens MD, PhD; Kohrmann, M et al
Abstract
Background and Purpose-: The use of intravenous thrombolysis is restricted to a minority of patients by the rigid 3-hour time window. This window may be extended by using modern imaging-based selection algorithms. We assessed safety and efficacy of MRI-based thrombolysis within and beyond 3 hours compared with standard CT-based thrombolysis.

Methods-: Five European stroke centers pooled the core data of their CT- and MRI-based prospective thrombolysis databases. Safety outcomes were predefined as symptomatic intracranial hemorrhage and mortality. Primary efficacy outcome was a favorable outcome (modified Rankin Scale 0 to 1). We performed univariate and multivariate analyses for all end points, including age, National Institutes of Health Stroke Scale, treatment group (CT <3 hours, MRI <3 hours and >3 hours), and onset to treatment time as variables.

Results-: A total of 1210 patients were included (CT <3 hours: N=714; MRI <3 hours: N=316; MRI >3 hours: N=180). Median age, National Institutes of Health Stroke Scale, and onset to treatment time were 69, 67, and 68.5 years (P=0.66); 12, 13, and 14 points (P=0.019); and 130, 135, and 240 minutes (P<0.001). Symptomatic intracranial hemorrhage rates were 5.3%, 2.8%, and 4.4% (P=0.213); mortality was 13.7%, 11.7%, and 13.3% (P=0.68). Favorable outcome occurred in 35.4%, 37.0%, and 40% (P=0.51). Age and National Institutes of Health Stroke Scale were independent predictors for all safety and efficacy outcomes. The overall use of MRI significantly reduced symptomatic intracranial hemorrhage (OR: 0.520, 95% CI: 0.270 to 0.999, P=0.05). Beyond 3 hours, the use of MRI significantly predicted a favorable outcome (OR: 1.467; 95% CI: 1.017 to 2.117, P=0.040). Within 3 hours and for all secondary end points, there was a trend in favor of MRI-based selection over standard <3-hour CT-based treatment.

Conclusion-: Despite significantly longer time windows and significantly higher baseline National Institutes of Health Stroke Scale scores, MRI-based thrombolysis is safer and potentially more efficacious than standard CT-based thrombolysis.

(C) 2007 American Heart Association, Inc.

VOL 38 NUMB 9  September 2007
p. 2485-2490 
Can the Ischemic Penumbra Be Identified on Noncontrast CT of Acute Stroke?
Muir, Keith W. MD, FRCP; Baird-Gunning, Jonathan BSc; Walker, Leighton FRCR; Baird, T et al
Abstract
Background and Purpose-: Early ischemic changes on noncontrast CT in acute stroke include both hypoattenuation and brain swelling, which may have different pathophysiological significance.

Methods-: Noncontrast CT and CT perfusion brain scans from patients with suspected acute stroke <6 hours after onset were reviewed. Five raters independently scored noncontrast CTs blind to clinical data using the Alberta Stroke Program Early CT Score (ASPECTS). Each ASPECTS region was scored as hypodense or swollen. A separate reviewer measured time to peak and cerebral blood volume in each ASPECTS region on CT perfusion. Time to peak and cerebral blood volume were compared for each region categorized as normal, hypodense, or isodense and swollen.

Results-: Scans of 32 subjects a median 155 minutes after onset yielded 228 regions with both CT perfusion and noncontrast CT data. Isodense swelling was associated with significantly higher cerebral blood volume (P=0.016) and with penumbral perfusion (posttest:pretest likelihood ratio 1.44 [95% CI: 0.68 to 2.90]), whereas hypodensity was associated with more severe time to peak delay and with core perfusion (likelihood ratio 3.47 [95% CI: 1.87 to 6.34]). Neither isodense swelling nor hypodensity was sensitive for prediction of perfusion pattern, but appearances were highly specific (87.2% and 91.0% for penumbra and core, respectively). Intrarater agreement was good or excellent, but interrater agreement for both hypodensity and swelling was poor.

Conclusions-: Regions exhibiting hypoattenuation are likely to represent the infarct core, whereas regions that are isodense and swollen have increased cerebral blood volume and are more likely to signify penumbral perfusion. Although noncontrast CT is not sensitive for detection of core and penumbra, appearances are specific. Some information on tissue viability can therefore be obtained from noncontrast CT.

(C) 2007 American Heart Association, Inc.
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