Macroanatomical morphology of superior temporal lobe in adults with dyslexia
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Classification of gyral morphology

Introduction

e The superior temporal lobe contains key regions for processing
speech and language, among which the transverse temporal gyrus
(Heschl’s gyrus — HG) is known to contain primary auditory cortex.

e However, the mor
* Three broad patterns have been identified: a single gyrus, a partial

duplication encompassing two gryi with a shared stem, and a

complete dup

* Previous smaller-N studies have found that more complex

morphologica

developmental reading or language disorders.

 Research question: In larger samples is this variability enhanced in
groups with developmental disorders and what are other useful

metrics for characterizing these variations?

Participants and data acquisition

 Participants: 48 native speakers of American English: 24 adults with
dyslexia (20 female; age 18 — 28, mean = 22.5 years) & 24 adults with
typical reading skills (13 female; age 19 — 32, mean = 23.1 years).

* No significant difference in nonverbal 1Q (measured by the KBIT) :

Control group mean = 114.2, Dyslexia group mean = 109.5
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e Structural images: whole-head, high resolution T1- and T2-weighted
anatomical volumes were acquired on a Siemens Trio 3T scanner with

ohology of HG is highly variable across individuals.

ication with individual stems (examples at right).

patterns may occur more frequently in individuals with

e Morphological
classification on the pial
surface was confirmed
in the volume.

 Counts for each pattern
were sorted by
hemisphere and by
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* No significant group differences across

CPD patterns in the left hemisphere (X?=1.75, p =

group. | S
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Group SHG CSD CPD Group SHG CSD
Control 12 10 2 Control 6 14
Dyslexia 11 7 6 Dyslexia 10 7

0.417).
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a 32-channel phased array head coil.
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Volume analysis

Preliminary volume analyses
investigate the total volume
across patterns.

Total volume increases with

. . 3000
morphological complexity.

No significant differences were
found across experimental
groups for total volume in each
morphological pattern.
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Future volume measurements

will aim to measure the
independent volume
contributions of the different
portions of HG (the stem, and
the first and second gyri) and 2000
posterior areas (planum

temporale).
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patterns in the right hemisphere (X? =
0.75, p = 0.687).

No significant differences were found across

experimental groups for number of counts,
or frequency of occurrence in the sample, of
each morphological pattern.

The matrices to the left show that a single
gyrus in each hemisphere is the most
commonly occurring pattern; but the same
morphological type co-occurring in each
hemisphere for the same subject accounts
for a minority of observations.
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Discussion

* No group differences in frequency of occurrence of
morphological patterns was found.

 Preliminary volume analyses also reveal no group
differences.

 This work is part of an ongoing effort in a sample of
N>1000 of children and adults with and without dyslexia.

* Future analysis will focus on characterizing dyslexia
across the age span in the context of a suite of
neuroanatomical features, including further investigation
into the microanatomical morphology of Heschl’s gyrus.
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