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IntroductionBrain is a frequently evaluated organ by magnetic resonanceimaging (MRI). Technological advancement in computerdesign, hardware & processing speed have enabledsignificant technological growth in MRI Brain.Recently, in addition to conventional two-dimensional (2D)MRI brain image sequences (IS), advanced three-dimensional (3D) MRI IS are also available which can beutilized with optimal advantages [1, 2]. These sequencesinclude 3D-T1 weighted, 3D-T2 weighted, 3D-T2 FLAIR(fluid-attenuated inversion recovery), 3D-T1 inversionrecovery (IR), 3D-Double inversion recovery (DIR) imagesequences. There is a common conception among MagneticResonance Technologists and reporting Radiologist that theadvantages of 3D image sequences are significantly offsetby their higher scan-time, hence these sequences shouldbe used only with specific examination requirements likeseizures [3].

However, in our view if an optimised protocol is chosen,3D MRI Brain not only offers multiple advantages but alsohelps in reducing scan-time which is contrary to thecommon belief. Reduced scan-time not only helps in betterimaging due to increased patient compliance especially inapprehensive & claustrophobic patients but also helps inincreasing throughput in countries with high workload likeIndia.Thus, with the aim of objectively assessing the advantageof using 3D MRI brain IS in terms of scan-time, we plannedthe following study to find out objectively the difference inscan-time by using 2D & 3D image sequences in age & sex-matched controls.
Aims & Objectives• To find out objectively the difference in scan-timeby using 2D & 3D image sequences in age & sex-matched controls• To assess the advantage of using 3D MRI Brain imagesequences with respect to scan-time
Materials & MethodsA hospital-based, observational, cross-sectional,randomized study was carried out on a total of 100cooperative patients (irritable and claustrophobic patients
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were excluded) including all ages, both sexes and both indoor& outdoor patients who referred for MRI Brain to ourdepartment. Fifty patients were scanned with optimised 2DMRI brain IS and other age and sex-matched fifty patientswith 3D MRI IS.All the patients were examined with 16-Channel SiemensMagnetom Avanto 1.5Tesla (Tim+Dot) MRI System withHead Matrix Brain coil. A SPACE (SSSSSampling PPPPPerfection withAAAAApplication optimized CCCCContrasts using different flip angleEEEEEvolution))))) technique was used for 3D IS in brain imaging.Optimised protocol of non-contrast MRI Brain for both 2Dand 3D protocol is as follows:
2D Protocol•  T1W (Axial & Sagittal)

•  T2W (Axial & Coronal)•  T2FLAIR (Axial & Coronal•  Diffusion weighted (DW) and•  Susceptibility- weighted (SW) image sequences.
3D Protocol• 3DT1W• 3DT2W• 3DT2FLAIR• Diffusion weighted (DW) and• Susceptibility-weighted (SW) image sequences.
Observations and ResultsThe scan-time for optimised 2D and 3D MRI brain in ourstudy are tabulated in Table 1 and Table 2.

Table 1 shows scan-time of 2D image sequences in MRI brain

Table 2 shows scan-time of 3D image sequences in MRI brain
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Table 1 shows that the average scan-time with 2D MRI brainwas 20 minutes & 30 seconds with a range of 19 minutes50 seconds to 21 minutes 10 seconds. Table 2 shows thatthe average scan-time with all 3D MRI brain was 16 minutes
with a range of 15 minutes 35 seconds to 16 minutes 25seconds. This shows that the scan-time of 3D MRI brainimaging was nearly 21-23% lower than that of 2D MRIbrain imaging.

Table 3 shows scan-time of 2D image sequences excluding DWI & SWI in MRI brain

Table 4 shows scan-time of 3D image sequences excluding DWI & SWI in MRI brain

Time-analysis of Table 3 and 4 shows that scan-time of 3DMRI IS only was nearly 28-29% lower than that of similar2D MRI IS. Thus, the 3D MRI brain was at least 20% time-efficient than 2D MRI brain.Table 3 & 4 shows the scan-time of 2D and 3D MRI brainimaging excluding DW and SW IS as these are commonsequences in both protocols and also because 3D imagingis not available with these IS.
Discussion2D MRI brain IS are being utilized since the time ofinception of MRI. Even with improved spatial resolutionand SNR, they have certain limitations. Disadvantages of2D IS can be summarized as follows [3]:Ø Suboptimal visualization/detection of tiny/smalllesions.Ø Multiplicity of smaller lesions especially whenconglomerate or coalescent is not well demonstrated.Ø Inability to create multiplanar reconstruction imagesmake correlation of lesion difficult sometimes.These limitations can be easily overcome with 3D MRIbrain IS which are known by different names acrossdifferent vendor MRI scanners viz. SPACE in Siemens, CUBEin General Electric (GE), VISTA in Phillips, iso-FSE in Hitachi,etc.

There are numerous advantages of 3D MRI brain imagesequences in addition to multiple disadvantages of 2D imagesequences [4-10]. Following are the major advantages of3D image sequences:Ø Better anatomic / gray-white matter differentiation.Ø Versatility of reconstructing images in any planeshelping in better localization of small lesion withoutpartial volume artefact (Image 1).Ø Maximum Intensity Projection (MIP) reformattingof the postcontrast scans can be done making thevasculature more conspicuous, which may obviatethe need for separate magnetic resonanceangiography (MRA) & magnetic resonancevenography (MRV) (Image 2).Ø At each repetition of radiofrequency as the signalcomes from the whole volume, the signal to noiseratio is also higher reaching to 2D IS level.Ø No additional scans required for imaging of complexanatomical structures as pituitary gland &hippocampus. As former is small midline structureand latter is a curved structure, hence multiplanar orcurvilinear / oblique scans are usually needed fortheir optimal evaluation.Ø It decreases the frequency of recalling the patientfor additional scans as maximum information is
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achieved with a single 3D scan. This fact is especiallyuseful in serious patients who are on life-supportsystem or who require anesthesia for imaging aswe might not receive a second chance of imaging orthe risk of anesthesia is doubled.Ø Some of the artefacts as CSF-pulsation artefact isannulled in 3DT2FLAIR.Ø They can serve as morphological base forpostcontrast, functional and tensor imaging as3DT1W.In spite of the availability of 3D IS for long time, 3D MRIbrain has not been accepted as a routine protocol and hassomehow been reserved in special cases as seizures,cortical dysplasia, heterotopias, etc. thus leading tosignificant increase in time as 3D scan-time is beyond the2D scan-time [3]. This is primarily due to misconception

of increase duration of 3D MRI scan which is contrary tothe results of our study which shows that while preservingthe advantages, 3D IS are at least 20% time-efficient than2D IS.Reduced scan-time or time-efficiency can be easilytranslated in to improved healthcare by reducing patientwait-time, faster clearance of appointments and reducedduration & depth of anesthesia in claustrophobic/irritablepatients. Reduced scan-time also translates in to improvedbusiness by increasing throughput of patients thussustaining healthcare infrastructure including humanresource.Though lot of papers have been published in the medicalliterature suggesting the limitation of 2D IS and advantagesof 3D IS in MRI brain but none of the study had tried toobjectively study the scan-time in optimised 2D & 3D MRI

Image 1: Postcontrast 3DT1W images in all three planes well-delineates small neurocysticercus cyst in left frontal lobe

Image 2: MIP images in all three planes obtained from postcontrast 3DT1W images well delineates the arterial and venous system of the brain


