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From Aunt Minnie
2/10/07

ACRIN researchers enrolled more than 2,500 patients in 15 centers to assess the effectiveness of virtual colonoscopy, an imaging-based technique that proponents believe could be used in place of optical colonoscopy for many screening exams. Virtual colonoscopy is somewhat less invasive and risky than the colonoscopy alternative, according to an article in our Virtual Colonoscopy Digital Community by staff writer Eric Barnes.

But seesawing sensitivity results in smaller multicenter trials over the years led some, particularly gastroenterologists, to question VC's ability to match the optical exam in finding precancerous lesions. Detractors held out the wavering results (which radiologists attributed to lack of training and poor study design) as evidence that VC remained unreliable for detecting clinically significant lesions.

The ACRIN study was designed to address these concerns with a multicenter study design that emphasized current technology and adequate training of the radiologists reviewing the images. The careful preparation paid off, with researchers reporting a per-patient sensitivity of 90% for adenomas 1 cm and larger, and a per-adenoma sensitivity of 84% for polyps 1 cm and larger. Sensitivity was high for medium-sized lesions as well. Click here for details of the study you won't find elsewhere.

What happens next? VC proponents are looking forward to inclusion of VC in colorectal screening guidelines by the American Cancer Society and other organizations that hold the keys to eventual colorectal cancer screening reimbursement by CMS and third-party payors.

The ACRIN results may even spur gastroenterologists to give up their resistance to the technique, and begin buying CT scanners themselves in an effort to retain control of colon screening. VC proponents may have won a battle, but the war is far from over.

Get the rest of the details, as well as a new article on VC computer-aided detection, in our Virtual Colonoscopy Digital Community, at vc.auntminnie.com.

4/10/07

October is Breast Cancer Awareness Month, which AuntMinnie.com is observing with a series of new stories in our Women's Imaging Digital Community.

We start things off with an article that explores whether you should review full-field digital mammography (FFDM) images with a dedicated workstation, or whether a conventional PACS workstation will suffice. While there are benefits to both approaches, PACS workstations are favored by our contributor, Dr. Michael Trambert of Sansum Clinic and Cottage Health System in Santa Barbara, CA. Find out why by clicking here.

In another article we're featuring this week, staff writer Kate Madden Yee examines ways to reduce radiation delivered to the heart during radiation therapy treatments for breast cancer. Recent studies have found that radiation therapy delivered after breast cancer surgery can reduce cancer recurrence, but may also lead to heart disease later. Learn more about this important issue by clicking here.

Check back in our Women's Imaging Digital Community, at women.auntminnie.com, for additional articles later this month, including stories on radiation therapy for ductal carcinoma in situ, cryoablation for fibroadenomas, patient positioning for breast MR, and Medicaid rules regarding FFDM reimbursement.

In other news, virtual colonoscopy got another shot in the arm today, hot on the heels of last week's encouraging results from an American College of Radiology Imaging Network (ACRIN) study.

In the new study, published in today's New England Journal of Medicine, University of Wisconsin researchers compared VC with optical colonoscopy in two cohorts comprising more than 6,200 patients. The researchers found that while the two techniques had comparable detection rates for advanced polyps, virtual colonoscopy was safer for screening. Get the details by clicking here.

25/10/07
Administering sedation to pediatric patients during MRI exams is a tricky business, made especially complicated by the relative scarcity of anesthesiologists in the U.S. This week in our MRI Digital Community we examine a number of techniques for better managing pediatric MRI sedation.

In a story by staff writer Shalmali Pal, a group from Texas Children's Hospital in Houston describes how they set up a dedicated service for administering sedation during MRI procedures. The service is staffed by critical care medicine physicians who are under the supervision of the anesthesiology department.

The article also surveys recent clinical research on pediatric MRI sedation, such as a study by Italian researchers on how they managed sedation reactions in children with metachromatic leukodystrophy. Another study deals with the sedation agent dexmedetomidine, used for short-term sedation in the intensive care unit. Get the details on the story by clicking here.

In other news in the community, we're highlighting several stories this week on MRI's growing prowess in brain imaging. The modality can distinguish between cognitive impairment and mild Alzheimer's disease, according to this article, while you can learn about how functional MRI can offer new insight into the impact of sleep deprivation by clicking here. Finally, learn about another fMRI study that explores the region of the brain thought to be the source of positive thoughts by clicking here.

Get these stories and more in our MRI Digital Community, at mri.auntminnie.com.
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ANESTHESIA & ANALGESIA
Web link to this journal
VOL 105 NUMB 5  November 2007
p. 1504-1505
Russon, Kim ; Blanco, Rafael  

Accidental Intraneural Injection into the Musculocutaneous Nerve Visualized with Ultrasound. [Report]

Ultrasound has become a widely used tool within the practice of regional anesthesia, offering real-time visualization of the nerves, needle, and local anesthetic during performance of a block. A successful ultrasound-guided axillary block was performed on a healthy adult male undergoing wrist surgery. Postoperative review of the ultrasound video recording of the block suggested that an intraneural injection had occurred during the procedure. The patient had an effective block and suffered no adverse neurological effects. Recording and reviewing ultrasound images of a regional block can be important for documentation and educational purposes.

ANNALS OF SURGERY

Link to this journal
VOL 246 NUMB 4  October 2007
p.632-643
Computed Tomographic Angiography for the Diagnosis of Blunt Carotid/Vertebral Artery Injury: A Note of Caution.[Article]
Malhotra, Ajai K. ; Camacho, Marc ; Ivatury, Rao R. ; Davis, Ivan C. ; Komorowski, Daniel J. et al 

Abstract
Objective: Computed tomographic angiography (CTA) by 16-channel multidetector scanner is increasingly replacing conventional digital subtraction angiography (DSA) for diagnosing or excluding blunt carotid/vertebral injuries (BCVI). To date there has been only 1 study in which all patients received both examinations. That study reported a high accuracy for 16-detector CTA. The current prospective parallel comparative study aims at validating this high accuracy and examining the rates of evaluability of CTA performed with a 16-detector scanner with image reconstruction by modern imaging software.

Methods: Patients at risk for BCVI (facial/cervical-spinal fractures; unexplained neurologic deficit; anisocoria; lateral neck soft tissue injury; clinical suspicion) underwent both CTA (16-channel multidetector scanner) and DSA. Results of the 2 studies and the clinical course were prospectively recorded.

Results: During the 40-month study period ending March 2007, approximately 7000 blunt trauma patients were evaluated and of these 119 (1.7%) consecutive patients meeting inclusion criteria were screened by CTA. Ninety-two patients underwent confirmatory DSA. Twenty-three (22%) DSA identified 26 BCVI (vertebral, 13; carotid, 13). Among these 23 CTAs, 17 identified 19 BCVIs (vertebral, 10; carotid, 9) (true positives), and 6 failed to identify 7 BCVIs (vertebral, 3; carotid, 4) (false negatives). Sixty-nine of the 92 DSA were normal. Of these 69 CTAs, 10 were falsely suspicious for 11 BCVIs (vertebral, 7; carotid, 4) (false positives), and 56 were normal (true negatives). The remaining 3 CTAs were nonevaluable (mistimed contrast, 1; streak artifact, 2). Sixteen of 89 (18%) evaluable CTAs, were suboptimal (mistimed contrast, 9; streak artifacts, 4; motion artifact, 2; body habitus, 1). Excluding the 3 nonevaluable CTAs, the sensitivity, specificity, positive and negative predictive values of CTA for diagnosing or excluding BCVI were 74%, 86%, 65%, and 90% respectively. One patient with grade II carotid artery injuries (by CTA and DSA) on antiplatelet agent developed stroke related to carotid artery injuries.

Conclusions: Current CTA technology cannot reliably diagnose or exclude BCVI. Twenty percent of CTAs are either nonevaluable or suboptimal. Until more data are available and the technique is standardized, the current trend towards using CTA to screen for and/or diagnose these rare but potentially devastating injuries is dangerous.
CLINICAL ORTHPAEDICS AND RELATED RESEARCH
Web link for this journal
VOL 463, October 2007
p. 138-143
Multislice Computed Tomography for Evaluating Acetabular Defects in Revision THA. [Article]

Garcia-Cimbrelo, Eduardo ; Tapia, Mar ; Martin-Hervas, Carmen  

Abstract
Acetabular bone defects influence acetabular revision surgery, but plain radiographs provide limited information about the osteolytic lesions. Multislice computed tomography may show the volume and location of osteolytic cavities in patients with failed cups more accurately than plain radiographs. We asked whether multislice computed tomography with metal artifact minimization could calculate the volume and location of pelvic osteolysis associated with a failed cup. We evaluated 60 hips with computed tomography just before cup revision. Resolution and bone contrast were maximized using the 135 kV and 250 mA scan settings. The computed tomography slice thickness was 3 mm and the reconstruction index was 1.5 mm. Bone defects were classified according to the radiographic criteria of Paprosky et al. Radiographs showed acetabular lysis on 33 hips, whereas computed tomography scans showed it on 52 hips. The most frequent locations of osteolysis were the posterior wall and ischium. Radiographs underestimated the extent of the lysis. In most hips, the amount of osteolysis seen on the computed tomography views was greater compared with the radiographs: the average volumetric bone was 37.9 cm3. Multislice computed tomography with metal artifact minimization is more sensitive than plain radiographs for identifying and quantifying osteolysis around the cup.

Level of Evidence: Level II, diagnostic study. See the Guidelines for Authors for a complete description of levels of evidence.
CRITICAL CARE MEDICINE

Web link for this journal
VOL 35  NUMB 11  November 2007

p. 2659-2661
Forbes, Michael L. 
Rare window: Functional magnetic resonance imaging and mild traumatic brain injury [Editorial]

LARYNGOSCOPE

Web link for this journal
VOL 117(10) October 2007

p.1815-1818

Arndt, Susan ; Kromeier, Jan ; Berlis, Ansgar ; Maier, Wolfgang ; Laszig, Roland et al
Imaging Procedures After Bone-Anchored Hearing Aid Implantation. [Article]

NEUROLOGY
Web link for this title
Publish Ahead of Print, POST COPYEDIT, 19 September 2007

Do oligoclonal bands add information to MRI in first attacks of multiple sclerosis? [Article]

Tintore, M ; Rovira, A ; Rio, J ; Tur, C ; Pelayo, R ; Nos, C ; Tellez, N ; Perkal, H et al
Abstract
Background: To evaluate whether oligoclonal bands (OB) add information to MRI in predicting both a second attack and development of disability in patients with clinically isolated syndromes (CIS).

Methods: From 1995 to 2006, 572 patients with CIS were included in a prospective study. Patients underwent brain MRI and determination of OB within 3 months of first attack. The number and location of lesions and presence of OB were studied. We analyzed time to second attack and to Expanded Disability Status Scale 3.0 according to number of Barkhof criteria (BC) and the presence or absence of OB.

Results: We studied 415 (73%) patients with CIS with both baseline MRI and determination of OB. Patients were followed for a mean of 50 months (SD 31). Compared to the reference group with 0 BC at baseline MRI, patients with one to two BC showed a hazard ratio (HR) for conversion to CDMS of 3.8 (2.0 to 7.2) and patients with three to four BC of 8.9 (4.8 to 16.4). Of the total cohort, OB were positive in 61% of the patients. However, broken down by MRI group, OB were positive in 31% of those with no BC; 69% of those with one to two BC; and 85% of those with three or four BC. The presence of OB increased the risk of a second relapse (HR 1.7; 1.1 to -2.7) independently of baseline MRI but did not modify the development of disability.

Conclusions: Presence of oligoclonal bands doubles the risk for having a second attack, independently of MRI, but does not seem to influence the development of disability.

GLOSSARY: BC = Barkhof criteria; CDMS = clinically definite multiple sclerosis; CIS = clinically isolated syndromes; EDSS = Expanded Disability Status Scale; HR = hazard ratio; MS = multiple sclerosis; OB = oligoclonal bands.


Publish Ahead of Print, POST COPYEDIT, 19 September 2007

Relation of vision to global and regional brain MRI in multiple sclerosis. [Article]

Wu, G F.; Schwartz, E D. ; Lei, T ; Souza, A ; Mishra, S  et al
Abstract
Objective: To examine the relation between low-contrast letter acuity, an emerging visual outcome for multiple sclerosis (MS) clinical trials, and brain MRI abnormalities in an MS cohort.

Methods: T2 lesion volume and brain parenchymal fraction were determined for whole brain and within visual pathway regions of interest. Magnetization transfer ratio histograms were examined. Vision testing was performed binocularly using low-contrast letter acuity (2.5%, 1.25% contrast) and high-contrast visual acuity (VA). Linear regression, accounting for age and disease duration, was used to assess the relation between vision and MRI measures.

Results: Patients (n = 45) were aged 44 +/- 11 years, with disease duration of 5 years (range <1 to 21), Expanded Disability Status Scale score of 2.0 (0 to 6.0), and binocular Snellen acuity of 20/16 (20/12.5 to 20/25). The average T2 lesion volume was 18.5 mm3. Patients with lower (worse) low-contrast letter acuity and high-contrast VA scores had greater T2 lesion volumes in whole brain (2.5% contrast: p = 0.004; 1.25%: p = 0.002; VA: p = 0.04), Area 17 white matter (2.5%: p < 0.001; 1.25%: p = 0.02; VA: p = 0.01), and optic radiations (2.5%: p = 0.001; 1.25%: p = 0.02; VA: p = 0.007). Within whole brain, a 3-mm3 increase in lesion volume corresponded, on average, to a 1-line worsening of low-contrast acuity, whereas 1-line worsening of high-contrast acuity corresponded to a 5.5-mm3 increase.

Conclusions: Low-contrast letter acuity scores correlate well with brain MRI lesion burden in multiple sclerosis (MS), supporting validity for this vision test as a candidate for clinical trials. Disease in the postgeniculate white matter is a likely contributor to visual dysfunction in MS that may be independent of acute optic neuritis history.

GLOSSARY: BP = brain parenchymal; BPF = brain parenchymal fraction; DICOM = Digital Imaging and Communications in Medicine; EDSS = Expanded Disability Status Scale; ETDRS = Early Treatment Diabetic Retinopathy Study; HIPAA = Health Insurance Portability and Accountability Act; MS = multiple sclerosis; MSCF = MS Functional Composite; OCT = optical coherence tomography; PASAT = paced auditory serial addition test; ROIs = regions of interest; VA = visual acuity.

Publish Ahead of Print, POST COPYEDIT, 26 September 2007

MRI patterns of atrophy associated with progression to AD in amnestic mild cognitive impairment.[Article]
Whitwell, J L. ; Shiung, M M. ; Przybelski, S A. ; Weigand, S D. ; Knopman, D S. et al
Abstract
Objective: To compare the patterns of gray matter loss in subjects with amnestic mild cognitive impairment (aMCI) who progress to Alzheimer disease (AD) within a fixed clinical follow-up time vs those who remain stable.

Methods: Twenty-one subjects with aMCI were identified from the Mayo Clinic Alzheimer's research program who remained clinically stable for their entire observed clinical course (aMCI-S), where the minimum required follow-up time from MRI to last follow-up assessment was 3 years. These subjects were age- and gender-matched to 42 aMCI subjects who progressed to AD within 18 months of the MRI (aMCI-P). Each subject was then age- and gender-matched to a control subject. Voxel-based morphometry (VBM) was used to assess patterns of gray matter atrophy in the aMCI-P and aMCI-S groups compared to the control group, and compared to each other.

Results: The aMCI-P group showed bilateral loss affecting the medial and inferior temporal lobe, temporoparietal association neocortex, and frontal lobes, compared to controls. The aMCI-S group showed no regions of gray matter loss when compared to controls. When the aMCI-P and aMCI-S groups were compared directly, the aMCI-P group showed greater loss in the medial and inferior temporal lobes, the temporoparietal neocortex, posterior cingulate, precuneus, anterior cingulate, and frontal lobes than the aMCI-S group.

Conclusions: The regions of loss observed in subjects with amnestic mild cognitive impairment (aMCI) who progressed to Alzheimer disease (AD) within 18 months of the MRI are typical of subjects with AD. The lack of gray matter loss in subjects with aMCI who remained clinically stable for their entire observed clinical course is consistent with the notion that patterns of atrophy on MRI at baseline map well onto the subsequent clinical course.

GLOSSARY: AD = Alzheimer disease; ADNI = AD Neuroimaging Initiative; ADPR = AD Patient Registry; ADRC = The Mayo Clinic AD Research Centre; aMCI = amnestic mild cognitive impairment; APOE e4 = apolipoprotein epsilon 4; AVLT = Auditory Verbal Learning Test; CDR-SB = CDR sum of boxes; DCT = discrete cosine transformation; FDR = false discovery rate; FWHM = full-width at half-maximum; GM = gray matter; MMSE = Mini-Mental State Examination; MNI = Montreal Neurological Institute; NIA = National Institute on Aging; TIV = total intracranial volume; VBM = Voxel-based morphometry; WM = white matter; WMH = white matter hyperintensity.
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Activation and baseline changes in functional MRI studies of Alzheimer disease.[Editorial]

Alsop, David C. PhD; Press, Daniel Z. MD; 

STROKE

Web link for this journal
VOL 38 NUMB 10  October 2007

p. 2851-2854

Magnetic Resonance Spectroscopy Study of Oxygen Therapy in Ischemic Stroke. [Letter]

Singhal, Aneesh B. ; Ratai, Eva ; Benner, Thomas ; Vangel, Mark ; Lee, Vallent et al
Abstract
Background and Purpose-: Recent studies suggest that normobaric oxygen therapy (NBO) is neuroprotective in acute ischemic stroke.

Methods-: We performed multivoxel magnetic resonance spectroscopic imaging and diffusion/perfusion MRI in patients with stroke treated with NBO or room air. Imaging was performed before, during, and after therapy.

Results-: Voxel-based analysis showed excellent correlation between apparent diffusion coefficient values, lactate, and N-acetyl-aspartate levels at all time points. Lactate decreased during NBO and increased post-NBO. N-acetyl-aspartate decreased in patients receiving room air but not in NBO-treated patients.

Conclusion-: These data suggest that NBO improves aerobic metabolism and preserves neuronal integrity in the ischemic brain.
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MRI-Based and CT-Based Thrombolytic Therapy in Acute Stroke Within and Beyond Established Time Windows: An Analysis of 1210 Patients. [Article]

Schellinger, Peter D.; Thomalla, Gotz ; Fiehler, Jens ; Kohrmann, Martin ; Molina, Carlos A. 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.
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