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- Chronic Tinnitus Patients (N=25) and Healthy Controls (N=25) matched for age and sex (mean age 42 ± 11)
- All patients presented a moderate to severe chronic subjective tinnitus (mean THI score = 48) with no severe hearing loss

Chronic tinnitus has been linked to attention difficulties, yet no clear correlates of these deficits have been identified in the brain10. 
In a recent study, we used the Attentional Network Test (ANT)3 to compare the functioning of the attentional subsystems in 100 
patients with chronic tinnitus (> 3 months) matched to 100 controls (Hobeika et al., in prep). We evidenced that tinnitus (but not 
hearing loss) was associated with deficits of alerting cue and of sustained attention, linked respectively to phasic and 
tonic alertness. These mechanisms are modulated by noradrenergic systems in the brain, thereby controlling levels of arousal. The 
aim of the study was to identify the changes in functional brain connectivity underlying these alertness deficits. The association of 
the behavioural evaluation and the resting state fMRI has shown for the first time that the differences in attentional abilities 
between tinnitus patients and healthy controls are related to the functional connectivity of brain regions particularly related to 
tinnitus. We also confirmed differences between groups in attentional, executive and default mode networks.
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Distinguish functional connectivity changes related to alertness (phasic and/or tonic) in chronic tinnitus by 
examining resting state fMRI in regions specific to alerting effect, hearing and tinnitus, while controlling for hearing loss and 
emotional state.
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FIGURE 3 |  A. FC differences between groups. B. Interaction between group factor and Variables Of 
Interest. fMRI seed-to-brain analyses of FC corrected at the cluster level (Family Wise Error ≤ 0.05)
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A. B. Group x Variable Interaction

๏ FC differences between individuals with and without tinnitus in attentional, executive 
and default mode networks, as presented in the triple network1,2 and the updated 
tinnitus habituation5,8,9 models

๏ Altered FC of tinnitus-related hub (dPC) in default mode network linked to 
alertness differences between groups, suggesting a possible vulnerability of tinnitus patients 
to develop alertness deficits

๏ Controlling for hearing loss and emotional state, yet still relatively small sample (N=25)

๏ Future Perspective: relating to the existing tinnitus resting state literature through seed-to-
seed analysis within and between networks5,8,9 & evaluating arousal anomalies through 
noradrenergic Receptor Enhanced Analysis of Connectivity Targets (REACT)

FIGURE 1 | Attentional Network Task (revised)3. The goal is to report 
the direction of the center arrow (red circle) on the Target Screen. Trials vary 
depending on cueing conditions (No Cue, Double Cue, Spatial Cue - Valid or 
Invalid) and target direction.

Variables Of Interest 
๏ Alerting score = No Cue - Double Cue

๏ Reaction Time Variability (RTs standard deviation)
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