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To compare the hippocampal volume and local surface morphology changes in patients with mesial
temporal lobe (mTLE) using the voxel-based morphometry and spherical harmonic methods
respectively. A total of 66 patients (31 males and 35 females, age range from 17 to 48 (28±8) years)
with mTLE and 80 age-and gender-matched controls (38 males and 42 females, age range from 19 to
46 (27±7) years) were retrospectively collected from July 2009 to February 2019 at Jinling hospital..
High resolution structural MRI of the whole brain, three-dimensional T1-weighted data(3DT1) were
acquired from each subject. The changes of hippocampal volume and surface morphology were
evaluated between mTLE groups and controls for observing the hippocampal atrophy pattern by using
voxel-based morphometry and spherical harmonic shape descriptions point distribution model
respectively. Pearson correlation coefficient analysis was conducted for observing the relationship
between the morphological changes of hippocampus and disease duration. Results: Compared with
the controls, hippocampal volume on the affected side in patients with mTLE was significantly
reduced (Z-score:-1.55±0.57 vs 0.38±0.58, P<0.001) and negatively correlated with disease duration
(r=-0.297, P=0.016). Furthermore, surface morphology analysis subtly showed that the atrophy of the
affected hippocampus in patients with mTLE mainly located in the head, mesial lateral part and
posterior tail of the hippocampus. Their displacement values were negatively correlated with disease
duration (r=-0.336, P=0.006) and positively associated with the hippocampal grey matter volume
(r=0.336, P=0.006). Conclusions: Voxel-based morphometry analysis reveals a global reduction in
hippocampal volume, while the morphological measurement method based on surface shape can
describe the local morphological changes of hippocampal atrophy 1).

Hippocampal volume was assessed by manual segmentation of high-resolution 3D magnetic
resonance images. Pohlack et al. found a significant positive correlation between putatively
hippocampus-dependent memory measures like short-delay retention, long-delay retention and
discriminability, and percent hippocampal volume. No significant correlation with measures related to
executive processes was found. In addition, percent amygdala volume was not related to any of these
measures. Our data advance previous findings reported in studies of brain-damaged individuals in a
large and homogeneous young healthy sample and are important for theories on the neural basis of
episodic memory 2).

Gender and left hippocampal volumes are the main predictors for verbal memory function in normal
aging. APOE genotype did not affect the results in any part in an analysis of Ystad et al. 3).

There was a significant relationship between the radiotherapy dose and a decrease in hippocampal
volume. However, at the lowest doses, the hippocampi seem to exhibit an adaptive increase in their
volume, which could indicate a plasticity effect. Consequently, shielding at least one hippocampus by
delivering the lowest possible dose is recommended so that cognitive function can be preserved. Trial
registration Retrospectively registered 4).
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Jardim et al. published the first study correlating hippocampal volume on MRI submitted to FreeSurfer
processing with ILAE patterns of HS and neuronal loss within each hippocampal subfield, a
fundamental finding to anticipate surgical prognosis for patients with drug-resistant MTLE and HS 5).
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