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Background: Whereas many MRI studies of bipolar disorder
(BD) pathophysiology have focused on disruptions in white
matter connectivity in the limbic system and prefrontal cortex,
few have examined the role of the temporal pole. This
represents a gap in the literature, as damage to the temporal
pole has been seen to lead to BD in previously healthy
patients. We analyzed white matter connectivity in the
temporal pole of BD patients in the depressive phase of the
illness compared to matched controls.
Methods: 18 subjects were included in this study; 9 were
bipolar patients experiencing a current major depressive
episode and the remaining 9 were age- and sex-matched
controls. All images were acquired using a Siemens 3T Trio
with a 12 channel head matrix coil. Average mean diffusivity
(MD) of left temporal pole voxels and distribution entropy of
the MD were examined for group-wise differences between
BPD participants and healthy controls.
Results: There was no statistically significant difference in
average MD values between BD and healthy controls
(p50.40). The distribution of MD values was seen to be
noticeably narrower in the BD group. Thus the entropy of the
MD distributions was compared, and seen to be significantly
reduced in BD (p50.011).
Conclusions: Temporal pole diffusivity is more homogenous
in the temporal pole of BD patients, possibly suggesting a loss
of fine white matter organization in the region. It is not clear if
this would be a precursor or result of symptomology, more
study is warranted.
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Background: Recent findings indicate that acute clinical
outcome following treatment for major depressive disorder
(MDD) with electroconvulsive therapy (ECT) is predictable from
pre-treatment neuroimaging measures. However, prediction of
long-term relapse risk has not previously been addressed.
Here we used random forests (RF) to predict individual
depression relapse within 6-months following ECT in two
independent cohorts.
Methods: MDD patients eligible for ECT were recruited from
the University of California, Los Angeles (UCLA) and the
University of New Mexico (UNM). Patients received structural
scans and mood evaluations 24 hours prior to ECT (T1), within
a week of completing ECT (T2), and 6 months post T2 or at
relapse (T3). The Hamilton Depression Rating Scale (HAM-D-
17) tracked symptom severity. Relapse was defined by (i)
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$50% reduction of HAM-D over index and (ii) T3 HAM-D $17.
At UCLA and UNM, 6/17 and 13/25 patients relapsed,
respectively. RFs with repeated leave-one-out cross-
validation modeled relapse risk using either pre- or post-
treatment cortical thickness and subcortical volumes or
change in these measures over index.
Results: The mean balanced accuracy (mean of sensitivity
and specificity; BA) of models based on T2 measures was
77% and 73% for UNM and UCLA, respectively. T1 measures
yielded a mean BA of 56% at UCLA and 71% at UNM.
Structural changes between T1 and T2 provided a mean BA of
74% at UCLA and 61% at UNM.
Conclusions: Our findings suggest symptom relapse
prediction post-ECT is feasible. Currently post-treatment
measures are most informative, however, pre-treatment
prediction is more desirable to accelerate clinical decisions.
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Background: Glucocorticoids are one proposed mediator of
medial prefrontal cortex regulation of limbic response to
stress. In depression, cortisol reactivity attenuates frontal-
subcortical activation in response to the mild acute stressor
of emotional/cognitive challenges during fMRI. Sensitivity of
neural networks to stress may persist after remission of clinical
symptoms but has not yet been studied.
Methods: We assessed pre-scan cortisol levels and resting
state functional connectivity (RSFC) of limbic seed regions
dense in glucocorticoid receptors (bilateral subgenual anterior
cingulate [sgACC], posterior cingulate [PCC], and anterior
hippocampus [antHPF]) among 33 healthy controls (HC, 18-
29 years old) and 29 age-matched participants in remission
from major depression or bipolar disorder. Whole-brain
corrected regression models investigated modulation of
connectivity by cortisol concentration and diagnosis.
Results: In remitted depressed participants, but not HCs, cortisol
was positively associated with hyper-connectivity from bilateral
sgACC and PCC seeds to lateral parietal and frontal regions of the
cognitive control network (CCN), the right middle temporal gyrus,
and left anterior insula. Similarly, in remitted participants, cortisol
predicted hyper-connectivity of the bilateral antHPF to frontal and
parietal regions of the CCN; cortisol predicted within network
hyper-connectivity to the ipsilateral parahippocampal and inferior
temporal gyri from the left antHPF seed.
Conclusions: The effect of cortisol on communication between
salience and executive brain networks differs between
asymptomatic individuals with and without a history of depression.
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