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Fornix: Afferents/Efferents 

Hippocampus: 
10 – Subiculum 
12,14,15 – Ammon’s 
Horn/Cornu Ammonis 
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Nieuwenhuys 2007 Bruni and Montemurro 2009 



Fornix: Afferents/Topography 

1. Precommissural fornix – 
septal area, basal and 
medial forebrain, 
hypothalamic areas 

2. Postcommissural fornix – 
mammillary bodies; 
anterior and midline 
thalamus; bed nucleus of 
the stria terminalis 

Nieuwenhuys 2007 



Fornix: Tractography 

Atlas of Human Brain Connections: Catani and de Schotten  



Stria Terminalis: Afferents/Efferents 

Amygdala (12-17): 
12 – Cortical 
13 – Anterior 
14 – Lateral 
15 – Central 
16 – Medial 
17 - Basal 

Stria 
Terminalis 

Stria 
Terminalis 

Caudomedial 
Amygdala 



Stria Terminalis: Afferents/Topography 

1. Precommissural/
supracommissural/dorsal 
– BNST, hypothalamus 

2. Commissural 

3. Postcommissural/
preoptic/ventral - 
hypothalamus 



Stria Terminalis: 
the following images are from  

Structure of the Human Brain, A Photographic 
Atlas, 3rd ed., DeArmond, Fusco and Dewey 



Stria Terminalis 
Structure of the Human Brain 



Stria Terminalis 
Structure of the Human Brain 



Stria Terminalis: Tractography 
 

100 H.G. Kwon et al. / Neuroscience Letters 500 (2011) 99– 102

Table  1
Diffusion tensor imaging parameters of the stria terminalis.

FA MD Tract volume

Hemisphere
Right 0.37 (0.02) 1.12 (0.13) 153.30 (71.85)
Left 0.38 (0.02) 1.12 (0.13) 154.03 (82.03)
Both 0.37 (0.02) 1.12 (0.13) 153.67 (76.45)

Sex
Male 0.37 (0.02) 1.13 (0.13) 163.53 (82.81)
Female 0.37 (0.02) 1.11 (0.13) 143.80 (69.52)
Both 0.37 (0.02) 1.12 (0.13) 153.67 (76.45)

Values represent mean (±standard deviation); FA, fractional anisotropy; MD,  mean
diffusivity, MD × 10−3 (mm2/s).

The Oxford Centre for Functional Magnetic Resonance Imaging
of the Brain (FMRIB) Software Library (FSL; www.fmrib.ox.ac.uk/fsl)
was used for the analysis of diffusion-weighted imaging data.
Head motion effect and image distortion due to eddy current
were corrected by affine multi-scale two-dimensional registration.
Fiber tracking was performed using a probabilistic tractography
method based on a multifiber model, and applied in the present
study utilizing tractography routines implemented in FMRIB Dif-
fusion (5000 streamline samples, 0.5 mm step lengths, curvature
thresholds = 0.2) [5,6,31]. STs were determined by selection of
fibers passing through three regions of interest (ROIs). The seed
ROI was placed on the AM on the axial image (Fig. 1) [9].  We
selected two target ROIs. The first target ROI was placed on the
ST around the hippocampus (green portion) at the level between
upper midbrain and bicommissure on a color map  of axial images

[25]. The second target ROI was  placed on the ST area below
the pathway of the body of the fornix on a color map  of coro-
nal images [2].  Of 5000 samples generated from each seed voxel,
results for each contact were the visualized threshold point at
disappearance of the frontal area. Values of fractional anisotropy
(FA), mean diffusivity (MD), and tract volume of the ST were mea-
sured.

We used an independent t-test for determination of variances
in the value of FA, MD,  and tract volume between the right and left
hemispheres, and between males and females. The significant level
of the P value was  set at 0.05.

In the brains of all subjects, STs that originated from the AM,
passed posteriorly over the hippocampus, around the anterior mar-
gin of the temporal horn of the lateral ventricle, and then extended
superior-anteriorly over the posterior and superior margin of the
thalamus (Fig. 1). They descended between the posterior limb of
the internal capsule and the precommissural fornix, and then ter-
minated in the anterior hypothalamus.

Mean values for FA, MD,  and tract volume were 0.37, 1.12,
and 153.67, respectively. In terms of FA, MD,  and tract volume,
no significant differences were observed between hemispheres
(P < 0.05). In addition, no significant differences in FA, MD,
and tract volume were observed between males and females
(P < 0.05).

In the current study, we  identified the ST and observed the
following results with regard to the anatomical characteristics of
the ST in the human brain. First, the pathway of the ST: the ST
passed from the AM to the anterior hypothalamus, through the
region, around to the anterior margin of the temporal horn of

Fig. 1. The region of interest (ROI) and results of diffusion tensor tractography for the stria terminalis (ST). (A) Seed ROI is placed on the Amygdala. The first target ROI is
placed  on the hippocampus region (green portion) at the level between upper midbrain and bicommissure (Target ROI 1). The second target ROI is placed on the isolated
ST  area (below the pathway of the body of fornix) (Target ROI 2). (B) STs were constructed in both hemispheres (right: blue color, left: red color). Left fornix (green color)
was  reconstructed and shows comparison of the left ST. These two  structures show parallel relationship. (C) The pathway of the ST is shown at each level of the brain on the
axial  view. (D) The pathway of the ST is shown at each level of the brain on the coronal view (a: anterior part, b: middle part, c: posterior part). (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of this article.)

Kwon et al. 2011 



Tractography 

•  Load CMU-80 
•  Load T1 image posted at folder icon at top 
•  ROIs:  

– JHU: 
•  Fornix (column and body) 
•  Fornix (cres)/Stria terminalis (L and R) 

– Aal or SRI24_tzo 
•  Amygdala (L and R) 
•  Hippcampus (L and R) 

•  General  
– Save tracking parameters 
– Keep versions with deleted fibers 


