u

) <

The University of Osaka
Institutional Knowledge Archive

. Ocular fixations and presaccadic potentials to
Title . : . . ; ) X
explain pareidolias in Parkinson' s disease

Author(s) |Revankar, Gajanan Subhash

Citation |KFRKZ, 2020, HEHwX

Version Type

URL https://hdl.handle.net/11094/77601

rights
POEB/BRWERI’H B EFANBEMBERILEEEL -
2, 2XIRKATEOHRBTOENEZ LTV
Note | To EXDIFAECHLEDBEIR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-P02)

WX oW F o E S
Synopsis of Thesis

K4 REVANKAR, Gajanan Subhash
Name
o SR Ocular fixations and presaccadic potentials to explain pareidolias in Parkinson’s disease.
fim SR
Titl . . . —s o foe
e [PR—F 0V FN LA RYTRECET D BRET LYy BT 1 v 7 BAIZDOVTL.
WMXABDEE

[B  BY(Purpose)]
In Parkinson’s disease, a precursor phenomenon to visual hallucinations presents as ‘pareidolias’ which make
ambiguous Torms appear meaningful. To evoke and detect pareidolias in patients, a noise pareidolia test was
-recently developed, although its task-dependent mechanisms are yet to be revealed. When subjected to this
test, we hypothesized that patients exhibiting pareidolias would show altered top~down influence of visual
processing allowing us to demonstrate the influence of pareidolic illusionary behavior in Parkinson’s disease
patients. To that end, we evaluated eye—movement strategies and fixation-related presaccadic activity on scalp

EEG when participants performed the test.

FiE R B UNT G (Methods/Results)]

Twelve healthy controls and 21 Parkinson's disease patients, evaluated for cegnitive, visuo—spatial and
executive functicns, took a modified computier-based version of the noise pareidelia test in a free-viewing
EEG eye-tracking experiment. Bye~tracking metrics (fixation-related durations and counts) documented the eye
movement hehavior emploved in correct responses (face/noise) and misperceptions (pareidolia/missed) during
early and late visual search conditions. Simultaneously, EEG recorded the presaccadic activity in fronial
and parietal areas of the brain. Based on the noise pareidolia test scores, we found certain Parkinson’s disease
patients exhibited pareidolias whereas others did not. ANOVA on eye—tracking data showed that patients dwelled
significantly longer to detect faces and pareidolias which affecied both global and local search dynamics
depending on their visuo—perceptual status. Presaccadic activity in parietal electrodes for the groups was
positive for faces and pareidolias, and negative for noise, though these results depended mainly on saccade
size. However, patients sensitive to pareidolias showed a significantly higher presaccadic potential on frontal

electrodes independent of saccade sizes, suggesting a stronger frontal activation for pareidolic stimuli.

[#  {&(Conclusion))

We concluded with the following interpretations {i) the noise pareidolia test specifically characterizes
visuo—perceptual inadequacies in patients despite their wide range of cognitive scores, (ii) Parkinson’s
disease patients dwell longer to converge attention to pareidoiic stimuli due to abnermal saccade generation
proportional to their visuo-perceptual deficit during early search, and during late search, due to
time-independent alteration of visual attentional network and {iii) patients with pareidolias show inereased
frontal activation reflecting the allocation of attention to irrelevant targets that express the pareidolic
phenomenon. While the disease per se alters the visuo—perceptual and oculomotor dynamics, pareidolias occur
in Parkinson’s disease due to an abnormal top—down medulation of visual processing that affects visual attention

and guidance to ambiguous stimuli.
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