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 Table 1. A summary of the key aspects of the TSA and TBSS pipelines.   

Aspect TSA TBSS 

Registration Tensor-based  Scalar-based (FA) 

Search direction  Perpendicular to the 

skeleton surface  

Direction of maximum 

change within a local 

3x3x3 voxel 

neighbourhood.  

Choice of voxel to project Maximum FA tensor or 

mean tensor  

Maximum FA tensor 

Stopping criteria  Tract boundary Skeleton distance map 

Statistical resolution Point on surface  Voxel 

Multiple comparisons  Suprathreshold cluster 

analysis  

Threshold-free cluster 

enhancement 
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Table 2. Perinatal characteristics of the study group.   

Perinatal clinical characteristic  

Median (range) gestational age at birth  30.64 (24-32.86) weeks 

Median (range) postmenstrual age at scan  41.93 (38.57 – 47.14) weeks 

Median (range) day age at scan  84 (142 – 48) days 

Median (range) birthweight 1218 (655-1960) grams 

Median (range) days of ventilation 0 (0 – 40) days 

Small for gestational age* (number of infants) 13 

* defined as < 10th birthweight percentile 
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Table 3. ROI placement for tractography.  

Tract First ROI Second ROI Exclusion ROI 

CC genu  The CC is identified in 

the mid-sagittal plane 

and only the genu is 

selected 

N/A Exclude fibres that 

project posteriorly 

along the fornix. 

CC 

splenium  

The CC is identified in 

the mid-sagittal plane 

and only the splenium is 

selected.  

N/A Exclude fibres that 

project inferiorly along 

association fibres. 

CC 

(whole) 

The CC is identified in 

the mid-sagittal plane. 

N/A Exclude fibres passing 

through the cingulum 

and fornix.   

CST  CST is identified in the 

axial plane at the level of 

the of the decussation of 

the superior cerebellar 

peduncle. 

 

Projections to the 

cortex are identified in 

the axial plane at the 

level of the central 

semiovale.  

Exclude fibres crossing 

into the opposite 

hemisphere and into 

the cerebellum.  

IFOF  The occipital lobe is 

selected in the coronal 

plane identified halfway 

between the posterior 

edge of the cingulum and 

the posterior of the 

The entire hemisphere 

in the coronal plane at 

the level of the genu of 

the CC identified in the 

mid-sagittal slice.  

Exclude fibres crossing 

medially through the 

anterior commissure.   



 

 36 

brain.  

 

ILF The entire hemisphere is 

selected in the coronal 

plane at the posterior 

edge of the cingulum 

identified at the mid-

sagittal slice.  

 

The entire temporal 

lobe identified in the 

coronal plane at the 

level where the frontal 

and temporal lobe are 

no longer connected. 

Exclude fibres that 

track medially into the 

fornix and CC.  

SLF The SLF is identified in 

the coronal plane at the 

lowest axial level in 

which the fornix can be 

identified as a single 

structure.  

 

Projections that pass 

through the coronal 

plane at the level of the 

splenium of the CC 

identified in the mid-

sagittal slice.  

Exclude fibers that 

project into the external 

capsule.  

UNC The entire temporal lobe 

identified in the coronal 

plane at the level where 

the frontal and temporal 

lobe are no longer 

connected. 

All the projections into 

the frontal lobe.  

Exclude fibres which 

project into the anterior 

limb of the external 

capsule and posteriorly.  
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Table 4. p-values from the Wilcoxon signed rank test comparing Dice scores from the 

tensor-based and scalar-based registration  

Tract p-value  

CC genu  1.63 × 10-9 

CC splenium  1.63 × 10-9 

L CST 1.63 × 10-9 

R CST  1.74 × 10-9 

L IFOF  1.85 × 10-9 

R IFOF 1.63 × 10-9 

L ILF 1.63 × 10-9 

R ILF 2.10 × 10-9 

L SLF 1.74 × 10-9 

R SLF 1.63 × 10-9 

L UNC 1.63 × 10-9 

R UNC 2.54 × 10-9 
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Table 5. p-values from the Wilcoxon signed rank test comparing mean FA values 

between native space and TBSS, native space and TSA, and TSA and TBSS.   

Tract Native space vs TBSS  

(p-value)  

Native space vs TSA  

(p-value) 

TSA vs TBSS  

(p-value) 

CC genu 1.63 × 10-9 9.84 × 10-9 1.63 × 10-9 

CC 

splenium 

1.63 × 10-9 0.0058 1.63 × 10-9 

L CST 1.63 × 10-9 0.87 1.63 × 10-9 

R CST  1.63 × 10-9 2.41 × 10-4 1.63 × 10-9 

L IFOF  1.63 × 10-9 1.69 × 10-8 1.63 × 10-9 

R IFOF 1.63 × 10-9 0.74 1.63 × 10-9 

L ILF 1.63 × 10-9 1.63 × 10-9 1.63 × 10-9 

R ILF 1.63 × 10-9 3.22 × 10-6 1.63 × 10-9 

L SLF 1.63 × 10-9 2.23 × 10-9 1.63 × 10-9 

R SLF  1.63 × 10-9 0.18 1.63 × 10-9 

L UNC 1.63 × 10-9 1.90 × 10-8 1.63 × 10-9 

R UNC 1.63 × 10-9 5.69 × 10-9 1.63 × 10-9 
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Table 6. Summary of the Bhattacharyya distances. 

Tract  TSA TBSS p-value  

CC genu  Mean  

SD 

0.044 

0.008 

0.354 

0.091 

1.63 × 10-9 

CC splenium  Mean 

SD 

0.043 

0.012 

0.244 

0.051 

1.63 × 10-9 

L CST Mean 

SD 

0.031 

0.011 

0.151 

0.041 

1.85 × 10-9 

R CST Mean 

SD 

0.036 

0.01 

0.197 

0.049 

1.63 × 10-9 

L ILF  Mean 

SD 

0.079 

0.025 

0.429 

0.106 

1.63 × 10-9 

R ILF Mean 

SD 

0.06 

0.033 

0.388 

0.083 

1.63 × 10-9 

L IFOF 

 

Mean 

SD 

0.057 

0.021 

0.258 

0.058 

1.63 × 10-9 

R IFOF  Mean 0.047 0.253 2.88 × 10-9 
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SD 0.034 0.073 

L SLF  Mean 

SD 

0.059 

0.022 

0.368 

0.087 

1.63 × 10-9 

R SLF Mean 

SD 

0.034 

0.015 

0.348 

0.083 

1.63 × 10-9 

L UNC  Mean  

SD 

0.044 

0.041 

0.290 

0.086 

1.63 × 10-9 

R UNC Mean 

SD 

0.047 

0.037 

0.299 

0.065 

1.74 × 10-9 
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