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Brain edema: capacities of magnetic resonance imaging
In medicine, there are problems, the topicality and value of which do not only reduce, but also steadily increase. These may include brain edema and swelling. The permanent interest of neurosurgeons, reanimatologists, neurologists, and neuro- roentgenologists in this problem is generated by the great sci- entific and practical clinical importance of brain edema. Before the emergence of imaging techniques (computed tomography (CT) and magnetic resonance imaging (MRI)), the presence of brain edema was postulated. The techniques for its study were evaluation of clinical manifestations, laboratory (determination of the time course of changes in electrolyte and protein balance, etc.), instrumental (EEG, rheoencephalography, radioisotopic examinations), and postmortem (light microscopy and histo- chemical analysis) studies. The advent of CT in the 1970s per- mitted the detection of edema zones as decreased density areas mainly due to intercellular fluid accumulation. MRI is a basic method for the diagnosis and study of brain edema today. Current MRI techniques, namely diffusion-weighed (DW), dif- fusion tensor (DT), and magnetic resonance spectroscopy (MRS), are being intensively introduced into clinical practice, by showing their promise.
The paper considers new capacities of the MRI techniques
– DW MRI, DT MRI, and MRS to qualitatively and quantita- tively estimate brain edema in the light of the present-day views of the pathophysiology of the process and to determine  the areas to be further studied.
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Diffusion tensor magnetic resonance imaging in the evaluation of brain conduction pathways in diffuse axonal injury 
The investigation was undertaken to study the capacities of diffusion tensor magnetic resonance imaging (MRI) to diagnose and predict the outcomes of severe diffuse axonal injury (DAI).
On days 2 to 17 after injury, 22 patients with DAI and 8 healthy volunteers underwent 1.5T MRI and 2 patients did 3.0T MRI. In the acute period, all patients were in coma (Glasgow coma scale (GCS) scores of 4-8); 13 and 4 patients of them were observed to have hemi-  and tetraparesis, respectively. There was a significant reduction in fractional anisotropy (FA) along the corticospinal tracts (CST) bilaterally in 7 patients without motor disorders as compared with the controls.
The patients with hemiparesis were found to have signifi- cantly lower FA values at the level of the posterior limb of the internal capsule and cerebral peduncle on the contralateral hemiparesis side.
Those with tetraparesis showed a considerable FA reduc- tion along the CST bilaterally. The values of FA in the corpus callosum and along the pyramidal tracts and the diffusion coef- ficient in the corpus callosum splenium significantly correlated with outcomes in the patients examined  on  days  10–17. The mean values of FA in the genu and splenium of the corpus callosum were significantly lower in the entire group of the patients. Spiral computed tomography with 3D reconstruction conducted in 17 patients with hemi- and tetraparesis revealed tract asymmetry in 4 of the 11 patients examined within the first 9 days and in all 6 patients examined on days 10–17.
Diffusion tensor MRI identifies qualitative and quantitative changes in the white matter tracts and estimates their clinical and prognostic value in DAI.
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Current neuroimaging techniques in the diagnosis of childhood craniosynostosis
A diversity  of  forms  of  craniosynostoses  (from  simple to syndromal) prompts a differential approach to studies to be applied to specify their diagnosis. For this, various neuroimag- ing techniques (from the simplest (craniography) to more elaborate and invasive  ones)  or  their  combination  are  used. According  to  the  clinical  manifestations  of  the  disease, it is quite sufficient to use spiral computed tomography with 3D-reconstruction in most cases. Magnetic resonance imaging (MRI) should be additionally employed when there are signs of brain lesions. When the signs of impaired blood return from the head cavity appear, angiographic study (MRI angiography or direct cerebral angiography) with the obligatory detection of sinuses is required. The use  of  an  algorithm  facilitates the choice of techniques in children with different forms of craniosynostoses.
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	Phase-contrast magnetic resonance imaging study of cerebrospinal fluid circulation in patients with communicating hydrocephaly
Timely detection of impairments in the cerebrospinal fluid (CSF) system and their regression monitoring during surgical or medical treatment are an urgent problem of modern neuro- radiology. As for now, only CSF functional magnetic resonance imaging (MRI) that is phase-contrast MRI (PC-MRI) with cardiosynchronization and the plotting of CSF flow velocity per cardiocycle and with the estimation of CSF dynamic parameters make it possible to visualize CFS movement and to measure the hydrodynamic properties of the CSF system. This paper presents the results of examining the hydrodyna- mic properties of the CSF system in healthy individuals and patients with communicating hydrocephaly, by applying CSF PC-MRI. The normal range of CSF flow (stroke volume, linear velocity amplitude) was ascertained. The findings lead to the  conclusion  that  there  are  significant  differences in all CSF flow parameters between the groups of healthy volunteers and patients with communicating hydrocephaly. The latter are observed to have individual differences in the CSF parameters that should be borne in mind while deciding to use bypass surgery.
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Cerebrospinal fluid flow at the upper cervical spinal level in health and Chiari I malformation 
Evaluation of cerebrospinal fluid (CSF) flow at the level of the foramen magnum and upper cervical spine has become possible since the advent of phase-contrast magnetic reso- nance imaging (PC-MRI) with cardiosynchronization. This method estimates CSF dynamic indices, such as average linear and volume velocities, the amplitude of average linear and maximum linear velocities, and that of volume velocity, and stroke volume. The paper gives the results of studying the pre- and postoperative CSF dynamic characteristics in 36 patients with Chiari I malformation, by applying PC-MRI with cardio- synchronization. Preoperative PC MRI revealed lower CSF dynamic values in patients with Chiari malformation than in a group of healthy volunteers.  Postoperative  PC-MRI  showed an increase in CSF flow indices to the normal values as a result of craniocervical decompression.
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The information system of a neuroradiology department is a source of data for researches
To organize medical information systems that are to increase the quality and  working  efficiency  of  radiodiagno- sis departments  becomes  urgent  due  to  the  fact  that  there is an increase in their provision with digital diagnostic systems.
At the Acad. N.N. Burdenko Research Institute of Neuro- surgery, there is an information system for data transmission and archiving, which has been developed and implemented jointly with the Design Office of Information-Measuring Systems, OO «DO IMS», Dubna, Russia.
The diagnostic clinical introduction of the information sys- tem has provided a rapid operating approach to films and re- cords (of computed tomography, magnetic resonance imaging, angiography, etc.) during the whole periods of patient moni- toring in the clinic and disease history.
This system is a powerful means of statistical information processing and may be recommended to be introduced into the clinical practice of health care facilities.
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Radiodiagnosis of ovarian malignancies 
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Whole-body diffusion-weighted 3-Tesla MRI, 18FDG positron emission tomography,
and 99mTc-technofor single photon emission computed tomography study in patients with brain metastases 
Spread of malignancy into the brain is an extremely poor course of cancer and Stage IV of the process. New treatment techniques (stereotactic radiosurgery) and improvement of the capacities of chemotherapy allow these patients’ life to be pro- longed.
Having a high specificity and sensitivity, positron emission tomography (PET) using the radiotracer 18F-fluorodesoxyglu- cose (18FDG) is today a priority procedure in estimating the extent of the disease in cancer patients. Single photon emission computed tomography (SPECT) is a tried-and-true method for studying bone lesions in cancer patients. It is known that malig- nancies have generally higher metabolic values; hence, the cells of the latter contain abundant intracellular water and have a high diffusion coefficient and, due to larger cells, fewer diffusing water molecules in time unit in the intercellular space.
The study enrolled 49 patients with brain metastatic lesion. All the patients underwent contrast-enhanced MRI of the brain and 3-dimensional DW MRI of the whole body; SPECT and whole-body 18FDG PET were performed in 23 and 19 patients, respectively.
18FDG PET is currently the gold standard in estimating the extent of cancer. SPECT yields an accurate picture of bone lesions; however, it fails to concomitantly evaluate soft-tissue and bone lesions.
Analysis of DW MRI versus PET and SPECT of the whole body demonstrated the high sensitivity of DW MRI in estimating the extent of cancer (96% and 74%, respectively).
The main benefit of the new procedure of DW MRI is a short- term examination (about 6 minutes).
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