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Purpose

    Recent MRI practice has been marked by a swing to the use of anatomically based scan planes made possible by evolving scanner capability. The Radiographer employs a broad knowledge of anatomy and pathology to appropriately align and position these imaging planes.  While anatomy is typically studied during undergraduate and postgraduate education using static examples collected from post-mortem material, in clinical work we are constantly using live anatomy with standard and pathological variations.  The resource of clinical images is rarely used to develop anatomical knowledge or resolve practical issues.  This study used isotropic imaging and MPR software to examine a series of anatomical relationships relevant to MRI scanning of the brain.  The aims of the study were to illustrate significant anatomical landmarks in-vivo, to provide objective data on these anatomical relationships, to resolve an informal controversy, and to explore the utility of clinical scans as a resource in structured anatomical study. 

Method

     T1 weighted images of 60 brains were analyzed using MPR software. Patients under the age of 18, with congenital anomalies of the corpus callosum, or significant posterior fossa mass lesions were excluded from the study.  Otherwise, the subjects were selected as a continuous series from those patients presenting for head MRI where the isotropic T1 sequence formed part of our site's protocol for their presenting complaint.  The scans were collected on a Siemens VISION (Erlangen Germany) with Numaris B31D software using a 3D-acquisition MP-RAGE sequence. Technical parameters: mpr_ns_t1_4b195.wkc TR 9.7msec TE 4msec TD 300 mSec Flip 12O.  FOV 250 x 218 x 160 mm.  Matrix 256 x 220 x 164. 1 Acquisition.  Scan time 6:58 minutes.  Spatial resolution 0.99 x 0.98 x 0.98 mm.

   The following anatomical lines were identified and their alignment relative to the orthogonal directions of the scanner recorded.  On sagittal images: the line joining the anterior and posterior commisures (AC-PC), the line joining the inferior aspects of the genu and rostrum of the corpus callosum (CC), the roof of the 4th ventricle (4th), the line of the acoustic nerve, the line joining the floors of the anterior and posterior cranial fossae (brain base).   On axial images: the alignment of the left and right acoustic nerves, the anatomical sagittal midline. The data was tabulated for analysis and comparison.

    The relative angle between the AC-PC line and the CC line was determined to provide objective data on the relative value of these landmarks for aligning axial and coronal scans.  The line of the skull base was compared to the CC line to aid discussion of the appropriate angle for axial single shot EPI (SS-EPI) imaging of the brain. The alignment of the acoustic nerves in 3D space was examined relative to other collected lines to determine a prospective angle for optimal scanning and to clarify the degree to which these structures are not orthogonal.  The mid-sagittal plane was evaluated to examine how well this series of patients was able to be positioned prospectively, and to provide a baseline for the coronal angulation of the acoustic nerves.

Results

    The data shows there is no significant difference between the angle of the AC-PC line and the inferior edge of the corpus callosum. Debate of the relative merit of these baselines is therefore spurious.   This finding also implies that sagittal localizer images need only to be able to demonstrate the corpus callosum, rather than the less conspicuous anterior commisure and quadrageminal plate.

    The baseline preferred for SS-EPI is significantly different to the baseline used in other brain imaging greatly altering the relative anatomy visible in these images compared to conventional brain axials.  This finding suggests that there may be a role for reformatting either the SS-EPI images or other axial brain images to avoid misinterpretation of the location of lesions identified in them, such as the diffusion anomalies of early stroke and vasculitis, or regions of brain activation identified in fMRI.

   The acoustic nerves clearly do not lie parallel to the preferred axial imaging plane, nor are they orthogonally coronal.   There is minimal correlation with the other structures identifiable in low-resolution localizers, so they are best displayed with high-resolution images created with post scanning interactive reformatting.

Conclusions

   Isotropic MRI images are a significant resource in the study of living anatomy.  Analyzing groups of patients can provide objective data on anatomical relationships significant to imaging practice and guide the development of more effective technique by clearly elucidating these relationships, replacing guesswork and slowly acquired understanding with more concrete information. 

