
1.  Evidence for increased variability in left auditory 
cortex in dyslexia and is predictive of behavior on a 
timed pseudo word reading task 

2.  Single trial responses in cortex may be too noisy for 
correlations without intracortical recordings 

3.  Currently analyzing genetic samples to determine 
role of KIAA0319 variants in neural variability 

4.  Currently designing a study to investigate the 
consonant space and perceptual access in dyslexia 

Variability in the auditory-evoked neural response as a potential mechanism for dyslexia 
*T. M. CENTANNI1,2, D. PANTAZIS1, L. DENNA2, J.D.E. GABRIELI1, T.P. HOGAN2   

1Massachusetts Institute of Technology, Cambridge, MA, USA                   2 MGH Institute of Health Professions, Boston, MA, USA 

 
Recent work has demonstrated that rat models 
of dyslexia exhibit increased trial-by-trial 
variability in the primary auditory cortex 
response to sound and that this feature is also 
present in the auditory brainstem response of 
children with dyslexia. Whether this feature is 
present in cortex and whether this represents a 
reliable biomarker for this disorder is still 
unknown. In the current study, we investigated 
whether trial-by-trial neural variability is present 
in auditory cortex of children with dyslexia 
using magnetoencephalography (MEG); a non-
invasive brain imaging technique with 
millisecond temporal precision.  

Recordings were acquired in response to 
auditory speech sounds and tones as well as 
visual presentation of letters and objects. 
Response consistency was calculated in two 
ways using Pearson’s r; (1) individual trial 
comparisons to test general variability and, (2) 
even numbered trials versus odd numbered trials 
to evaluate consistency of the result. 
 
Consistency measures were also correlated with 
behavior to determine possible neural correlates 
of pseudoword reading  

NEURAL RESPONSES AND CORRELATES OF BEHAVIOR 

Evoked response to 
speech sound ‘dad’ 
is later and weaker 

in KIA- rats 
compared to 
controls. This 

corresponds to 
increased timing 
variability across 

repeats 

CONCLUSIONS AND FUTURE DIRECTIONS 
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Increased variability is also 
observed in human 
auditory brainstem 
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BACKGROUND AND METHODS 
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Initial Group of Regions 
Analyzed 

 

1. Supramarginal 

2. Transverse Temporal 

3. Superior Temporal 

4. Middle Temporal 

5. Bank of Superior Temporal                 
Sulcus 

Group   TD (N=8)  DYS (N=13)  p-value 

Age   9.92   10.40   0.35 

RIAS   113.44   109.86   0.48 

CELF-4   111.11   106.21   0.26 

TOWRE SWE  114.44   87.14   8.5e-6** 

TOWRE PDE  107.67   82.21   3.2e-6** 

WRMT-3 WID  103.83   88.88   0.02* 

WRMT-3 WA  107.60   83.00   2.1e-4** 

Behavioral Profile of Groups 

The ability of right SMG to predict behavior only in 
children with dyslexia supports the hypothesis that 
dyslexic children rely on right hemisphere areas 
during phoneme processing 

Odd vs Even trials Single trials 

Time window: 300-400 ms post onset 

Time window: 150-200 ms post onset 

Single trial variability was unable to predict 
behavior. This could be due to our small 
sample size, time between stimuli, or to 
excessive movement in the scanner by this 
young population 
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