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Introduction

We present a basic methodological framework for correlating cognitive
sures to anatomical measures and apply it to comparing 14 high functic
autistic (HFA) and 12 normal control (NC) subjects [2]. Subjects were scre
to be right-handed males. facial emotion discrimination taskas performed
for the both groups. The task scores for HFA and NC are 2+14.34 and
39.42+ 0.79 respectively.

MRIs were also collected and both the outer and inner cortical surfaces

Y, = cortical thicknessY> = task score,X; = age, andX> = total sur-
face area. Leky y be the cross covariance matrix Bf and X and we de-

MAfe ©+ v and Xy similarly. Then the partial covariance &f given X is

M — Sy xS Sxy = (045). Thepartial correlation py.y,|x is then de-
~fined as the correlation betweghandY; while controlling for other variables

| X, and given bypyijyj’X = Oij/« /0305

WRermutation Test

extracted for each subject via a deformable surface algorithm [1, 2]. The d&r ) andp, be the partial correlation of the autistic and normal subjects (Fic

tails of image segmentation and normalization techniques can be found i
To increase the signal to noise ratio in the thickness measures, surface
smoothing is applied [1, 2]. Afterwards, we correlate the task scores witl
cortical thickness in a group of autistic subject while removing the effect of
and cortical area difference. A permutation test is performed to determine
correlation is significantly different between HFA and NC.

Figure 1: Left: part of the cortex showing the outer and inner surface that bound gray m
Right: enlargement of the boxed region. The cortical thickness measures the distance b
outer and inner surfaces.

Surface-based Smoothing: heat kernel smoothing

The cortical thickness measurements are always contaminated with PoOioc.

In order to increase the signal-to-noise ratio, new surface-based sm
Ing called heat kernel smoothings used [2]. We smooth the cortic:
thickness measure¥ with heat kernelK, on the cortical surfaces? :

N i %} We are interested in testing
base

) thélo : p1(p) = pa2(p) forall p € 92 vs. Hy : p1(p) # p2(p) for somep € 050.
s r; be the sample partial correlation for theth group. We can use

'ifﬂf(%) = r1(p) — ro(p) as a test statistic at each popandsup,cy R(p) for

correcting multiple comparisons in one sided test. We estimate the distributi
of sup,cpn R(p) under Hy v_ia random permutations. Each permutation pro-
duces two sample correlations denoted-byandr; and there ar¢n; + no)/!
possible permutations. Then we estimate the distribution ofithg- s, R(p)

by
P(

k

(p)] < h.
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00 Ijp_ure 3: Left: histogram ofup,. 5 12(p) based on 2400 permutations. Right: plot9@f
(black),90% (blue),85% (red) and30% (green) upper percentiles over the number of

l permutations showing the convergence after approximately 2000 permutations.

Joa Y () Ks(p,q) n(g). This is a more efficient technique than previoth‘slﬁesultS

developed diffusion smoothing [1]. ThBIATLABcode can be found I
http://www.stat.wisc.edu/ ~mchung/hk/hk.ntml.

Partial Correlation

correlation .4

partial
correlation

Figure 2: Correlation map of the thickness and the facial emotion discrimination task sqore

Top: Simple correlation. Bottom: Partial correlation.

Heat kernel smoothing was applied to the cortical thickness measures to
crease the signal-to-noise ratio with relatively large FWHM of 30mm [2]
The sample partial correlation between the thickness and the task score w
computed for both groups while removing the effect of age and total cort
cal area difference. Age distributions for HFA and NC ase)3 £+ 4.71 and
17.08 4 2.78 respectively. The cortical area distributions for HFA and NC are
(283 + 3) x 10> mm and(273 + 6) x 10> mm respectively.

The distribution ofsup,cyq R(p) is estimated using 2400 random subsample:
form (n 4+ no)! permutations to save computational time (Figure 3). After 2001
permutations, the percentiles seem to converge.9%tieupper and lower per-
centiles aret1.62 while the maximum and the minimum sample correlations
are 1.32 and -1.23 so we do not rejéfif at o = 0.05. We conclude that there
IS no correlation difference between HFA and NC.
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Let Y = (Y7,Y3) be two variables of interests to be correlate and=
(X1,X5)" be covariates that should be removed.

1265.

In this study, we have



