
 
 

DIFFUSION TENSOR IMAGING 
 
Patient Name:  
Date of Birth:  
MR#:  
Date of Injury:  
Date of Study:  
Requesting Physician: Huma Haider, MD 
Site Name and Equipment: Houston Medical Imaging Houston, TX, 3T, Siemens MRI Scanner 

 
INDICATION: This is a -year-old gentleman who was involved in a head-on 
motor vehicle collision on , following which he has experienced 
cognitive behavioral symptoms suggestive of head injury.  

 
 
 
STUDY: MRI OF THE BRAIN WITH DIFFUSION TENSOR IMAGING 

METHODS: These images demonstrate the detailed anatomy of the brain with 
supplemental analysis through evaluation of fractional anisotropy and diffusion tensor 
imaging tractography. 

 
NOTE: There are some artifacts affecting the most superior slices of the axial images. In 
the routine Brain MRI, but this area is covered in the sagittal view. Overall, this does not 
significantly impair image interpretation. 

 
 

The report is provided in three 
segments: 

 
1) Tractography from diffusion tensor imaging (DTI) 

 
2) Fractional Anisotropy analysis from diffusion tensor imaging (DTI) 
3) General brain imaging with Susceptibility Weighted Imaging 
(SWI). 

 
Diffusion tensor imaging (DTI) was obtained in a 3-Tesla Siemens imager using thirty 
directions of diffusion. The fractional anisotropy and tractographic analysis were 
processed using FDA approved NORDIC Brain Ex clinical workstation software. 

 

Juan Hernandez
+hhaider@nationalbii.com Dr. Haider, is Tim able to send out the sample DTI report the way it currently stands?
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DTI TRACTOGRAPHY REPORT AND ANALYSIS: 
 

TRACTOGRAPHIC 
REPORT: 

 
TECHNICAL: These images were obtained with 30 directions of diffusion gradients on a 
Siemens 3-Tesla imager, there are no significant artifacts impairing image interpretation. 

 
The tractographic analysis is carried out by adjusting the fractional anisotropy threshold 
as well as the degrees of angulation and tractographic segment length as inputs to the 
FACT tractographic algorithm for tract analysis in order to identify areas of 
tractographic deficits and continuities. 

 
Loss of tractographic continuity does not demonstrate a complete loss of connections; 
rather it is the effect of a decrease of coherently directed fractional anisotropy along the 
course of a tract. Such a drop off halts the progress of the tractographic reconstruction 
process so that the remainder of the tract does not appear. These have clinical 
significance because they represent clinically relevant interference with transmission of 
neurological information from one part of the brain to another. The presence of such 
drop off point does not represent complete loss or obstruction, but rather detects the 
presence of a relative drop off that affects the normal function of a major tract. 

 
FINDINGS: These images demonstrate several tractographic abnormalities.  Principally, there are 
losses in the left posterior temporal region which can have an affect on speech processing, right 
occipital losses, which can have effect on processing of visual information arising from the left 
side of the body, and losses in the left posterior parietal area, which can reflect problems with 
sensory processing, particularly for information arising on the right side of the body.   
 
 
 

Three dimensional 360 degree rotations are provided in the DICOM data set for 
visualization of these findings. 

 
 
TRACTOGRAGHY IMPRESSION: Tractographic abnormalities appreciated for the left posterior 
temporal region, which can be implicated in problems with speech, such as word finding and/or 
speech recognition, right occipital lobe, which can affect processing of visual information arising 
on the left side of the body, and left posterior parietal lobe, which can affect processing of sensory 
information arising on the right side of the body as well as some general cognitive functions.   
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FRACTIONAL ANISOTROPY (FA) REPORT AND ANALYSIS: 
 

These images demonstrate the analytical level information concerning brain structure. 
The fractional anisotropy measurements are objective assessments of brain regions either 
obtained for standardization measurements or comparing right and left structures. Data is 
obtained with 30 directions of diffusion in a 3Tesla Siemens scanner. 

 
VOLUMES OF INTEREST (VOI’s): In all cases the volumes of interest (VOI’s) that 
were measured are selected areas, entirely in white matter, of the highest intensity for 
fractional anisotropy as visualized by a fractional anisotropy overlay method. This 
method results in measurements of highest levels of fractional anisotropy in an 
anatomically recognizable brain white matter structure in the regions assessed. Data is 
provided with the size in cubic millimeters of the VOI, as well as the mean, minimum 
and maximum of FA values in the VOI with standard deviation calculated. Histograms 
are provided for each VOI that can reveal any unwanted bimodal distribution. Image 
captures were obtained demonstrating the location and size of each VOI measured as 
shown in three imaging planes. Further, the histograms provided show the variability of 
anisotropy among the voxels measured within each VOI. Significant right/left 
asymmetries in fractional anisotropy are considered clinically relevant on a prima facie 
basis. For a given level of anisotropy, a smaller size of a VOI – that is otherwise 
bilaterally symmetric – will reveal a reduced volume of that tract and this size 
difference also has clinical significance in many situations. 

 
CLINICAL BASIS (Scientific Model): This fractional anisotropy analysis is carried out 
according to the method and clinical concept of Brander et al: Diffusion Tensor Imaging 
of the Brain in a Healthy Adult Population: Normative Values and Measurement 
Reproducibility at 3 T and 1.5 T; Acta Radiologica (2010), Volume 7 pages 800-807, in 
which VOI’s are measured for fractional anisotropy using the Splenium of the Corpus 
Callosum as a baseline measure to be compared with other individuals as well as an 
internal references to assess relative FA drop off in other brain regions. The data 
provided in articles such as the Brander study show expected relative fractional 
anisotropy measures using the Splenium of the Corpus Callosum as the standard, 
because this will tend to have the highest fractional anisotropy in the brain and can 
therefore provide a cross reference to other imaging subjects as well as provide a basis 
for assessing the degree of drop-off present to any given brain region associated in a 
relative to a comparative, standardized set of findings from large numbers of normal 
individuals. 

 
There are more than 15,000 high quality peer reviewed publications showing the utility 
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and clinical relevance of DTI and only one or two publications written by professional 
defense experts that attempt to formally raise concerns about utility (e.g. Wintermark, et 
al (2015), Imaging Evidence and Recommendations for Traumatic Brain Injury: 
Advanced Neuro- and Neurovascular Imaging Techniques AJNR 36:E1-E11) mostly by 
pointing out that the vast majority of publications use groups of patients (usually required 
for all published studies) but that legal cases focus on individuals. However, Wintermark 
provided an unreliable biased assessment because he improperly omitted excellent studies 
showing high clinical and legal utility of DTI data for individuals such as Yuh et al 
(2014): Diffusion Tensor Imaging for Outcome Prediction in Mild Traumatic Brain 

 
 

Injury: A TRACK-TBI Study, Journal of Neurotrauma 31:1457-1477; and Mustafi et 
al: Acute White-Matter Abnormalities in Sports-Related Concussion: A Diffusion 
Tensor Imaging Study from the NCAA-DoD CARE Consortium. Journal of 
Neurotrauma, ePub 2017. 

 
 

CLINICAL BASIS (Report Methodology): By viewing an FA overlay on a high 
resolution, co-registered MP-RAGE three dimensional brain MRI acquisitions, 
asymmetries and drop-offs can be identified as to identified anatomical brain structures. 
For these VOI locations, the mean and standard deviation data can be used to assess the 
statistical significance of any different in overall FA for a VOI compared with either the 
FA of the Splenium or with the FA of a similar VOI on the opposite side. Only a single 
combined FA for right and left Fornix is obtained in some cases because of its small size 
if it is not possible to obtain usable measures for each side. 

 
 

SCIENTIFIC BASIS: Fractional anisotropy is expressed as fraction between 0 and 1 and 
reflects the degree to which fibers within a given voxels or group of voxels measured and 
assessed in the volume of interest, tend to share a coherent single direction and high 
health with good quality within the measured volume. A loss of fractional anisotropy is 
correlated with a decrease of function or transmission to a given white matter tract area. 
When two different tracts pass through each other having different directions, incorrectly 
low FA levels can be obtained, but this is controlled for here by selecting well recognized 
white matter brain structures that have a coherent single direction. Additionally, 
matching the same structure right to left corrects for this directional diversity issue. As 
for comparisons with the Splenium FA values, the data from the Brander et al article 
provides a useful well documented clinical framework that corrects for the directional 
diversity issue. 
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RESULTS (STANDARDIZATION): The splenium of the corpus callosum is at 0.85, 
which is well within the normal range and provides a basis for comparison with other 
individuals and for other structures in this patient's brain fractional anisotropy analysis.  

 
RESULTS (FINDINGS): At the genu of the corpus callosum, the measure was at 0.71, 
and this is different at a statistically significant level from the fractional anisotropy in the 
splenium and can reflect some frontal lobe injury.   Frontal lobe injuries can cause 
problems with multi-step planning, map-based planning and emotional control release 
issues.  The presence of these abnormalities in the corpus callosum to a greater extent 
than frontal lobe will indicate a high-speed impact and possible differential rotation of the 
right and left brain at the time of the impact.  The right corona radiata internal capsule at 
the genu is at 0.65 and the left corona radiata is at 0.69; both within the normal 
range.  The right frontal lobe is at 0.55, and the left frontal lobe is at 0.60, and that is not 
statistically different and within the normal range bilaterally.  The right parietal lobe 
measures at 0.52 and the left parietal lobe is at 0.39, and this is a statistically significant 
difference at two times standard deviation.  It can reflect problems with processing of 
sensory information arising on the right side of the body.  The right occipital lobe is at 
0.35 and the lLeft occipital lobe measures at 0.44, which is not statistically significant for 
right-left difference.  The right temporal lobe is at 0.53, and the left temporal lobe is at 
0.56, and within the normal range.  The right hippocampus measures 0.38, and the left 
hippocampus is at 0.32, and that is somewhat low and may reflect problems with new 
memory formation.  The fornices on the right and left side are separated, with an enlarged 
space within the septum pellucidum and the levels appear low bilaterally and this can 
affect new memory formation.  The middle cerebellar peduncle is at 0.66 and the left 
middle cerebellar peduncle is at 0.68, and within the normal range.  The right medial 
lemniscus is at 0.48, and the left medial lemniscus is at 0.53, and this is low but generally 
within the normal range.  
 

FRACTIONAL ANISOTROPY IMPRESSION: Significant drop-off for the genu of the corpus 
callosum, suggesting problems affecting frontal lobe function and also some low numbers for 
the left parietal lobe and for the occipital lobe bilaterally, suggesting possible evidence of 
trauma from those low fractional anisotropy numbers.  Low numbers for the right and left 
fornices, which  can reflect problems with new memory formation.  Overall, these findings 
demonstrate a complex set of abnormalities with functional consequences in cognition and 
behavior, with a pattern overall suggestive of a complex trauma.   

 
 

FA Measurements and Statistical Calculations: 
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This image demonstrates the measured VOI’s for the medial lemniscus and the full 
data set. A full set of VOI measures appears in the image DICOM data file. 
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Routine Brain and SWI MRI FINDINGS: These images demonstrate the brain 
anatomy at 3-Tesla and using a number of image sequences and image planes. The brain 
images are obtained in coronal, axial, and sagittal planes and include the following the 
coronal T2 MP GRE HEMO and or SWI (SWAN) sequence for micro bleeds, sagittal T2 
FLAIR, axial T2 FLAIR, axial T2, axial T1 MP RAGE, coronal T2 FLAIR FS, as well 
as a variety of analytical evaluations including susceptibility-weighted imaging (SWI) 
and maximum intensity projection SWI in the coronal plane. Susceptibility weighted 
imaging accentuates the effect of elemental iron deposited in a brain location by bleeding 
or “micro-haemorrhages” in the past. 

 
IMAGE FINDINGS:  Routine brain images demonstrate generally normal ventriculosulcal 
proportions, with no evidence of atrophy.  There is a T2 sagittal blade image and axial FLAIR 
images provided as well as susceptibility-weighted imaging.  The images demonstrate an 
anatomical variant of a cavum septum pellucidum which is essentially a CSF space not connected 
to the ventricular system, forming between the right and left portions of the septum 
pellucidum.  An associated abnormality just above the level of the corpus callosum is appreciated 
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and appears as an abnormality approximately 4.5 cm in length and about 1-1.3 cm in width and 
about 1 cm in vertical extent.  Its imaging characteristics seem to have significant fatty material or 
old blood products.  This could also be a high-flow vascular abnormality and angiographic 
analysis is indicated, either as an MRA or injection angiogram if no such imaging has been 
completed recently.  Additionally, a contrast-enhanced imaging set would also be indicated to rule 
out neoplasm, although overall appearance would suggest that this would be benign if it is, indeed, 
a mass.  The susceptibility-weighted imaging demonstrates extensive heme in and around the 
abnormality, which tends to suggest that this is either a vessel malformation or potentially even 
residual blood from a prior interfalcine hemorrhage.  The cerebellar tonsils are generally normal in 
position.  The susceptibility-weighted imaging does not demonstrate any other evidence of 
microhemorrhage.   

 
IMPRESSION: Generally normal routine brain imaging with regard to general lobar structure 
or evidences of mass trauma, with a congenital abnormality, or possibly an abnormality 
associated with the trauma, resulting in a cavum septum pellucidum, with a 4.5 x 1.3 x 1.0 cm 
mass above the level of the corpus callosum with image intensity patterns of either blood or fatty 
tissue intermingled with old heme, as demonstrated by susceptibility-weighted 
imaging.  Additional image evaluation, including angiography and contrast imaging would be 
indicated to assess this abnormality.   
 
The fractional anisotropy studies demonstrate abnormalities which affect the genu of the corpus 
callosum which can be related to frontal lobe abnormalities such as loss of behavioral release 
controls, and problems with multi-step planning and map-based planning.  Also some losses in 
the left parietal lobe, low numbers in the occipital lobes, which can affect sensory processing and 
visual processing as well as low numbers in the fornix- the right and left fornices- being widely 
separated, similar to the structure of the cavum septum pellucidum, having generally low 
numbers, suggesting problems with new memory formation.  The abnormal configuration of the 
fornix with widely separated column may have increased susceptibility to injury in the impact, 
or the wide separation could be a secondary affect of the impact in that the cavum septum 
pellucidum could be communicating with a third ventricle rather than being an isolated 
space.  The tractographic abnormalities demonstrate problems with the left posterior temporal 
region, right occipital region and left posterior parietal region.  Overall, these findings 
demonstrate significant abnormalities related to the head injury, which could have cognitive and 
behavioral effects.  Other abnormalities near the corpus callosum need further evaluation and 
may be preexisting abnormalities, or results of trauma, based on outcome of additional 
imaging.  Overall, the most significant effect of these is a separated fornix with the low numbers 
for fractional anisotropy in the fornix, suggesting problems with new memory formation which 
may have arisen at the time of the accident.  
 
Signed: 

 
 
 

 
 



Los Angeles: 3530 Wilshire Blvd, Ste 1180, Los Angeles, CA 90010 
Houston: 6065 Hillcroft St, Ste 202, Houston, TX 77801 

Dallas: 7800 N Stemmons Fwy, Ste 340, Dallas, TX 75247 
San Antonio: 8235 S New Braunfels Ave, Ste 101, San Antonio, TX 78223 

Patient Name:    DOB:  
Brain MRI with DTI Analysis  
Date:  
Page 13 | P a g e  

 

Aaron Filler, MD, PhD 
Neurography Institute Medical Associates 

 
 

Diplomate, American Board of 
Neurological Surgery 

 
Fellow of the Royal College of Surgeons 
of England 

 
Fellow of the Intercollegiate Board in 
Surgical Neurology of England, Ireland, 
Edinburgh & Glasgow 

 
Fellowship in Complex Spinal Surgery - 
UCLA 

 
Fellowship in Complex Spinal Surgery - 
UCLA 
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Director, Institute for Nerve Medicine, 
Santa Monica, CA 

 
 

Director, Center for Advanced Spinal 
Neurosurgery, Santa Monica, CA 
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