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Altered Saccadic Dynamics in SCA3
Patients with Spinocerebellar Ataxia type
SONDA's

(SCA3) demonstrate distinct oculomotor strategies during
continuous visual tracking tasks. The raw horizontal and vertical gaze traces reveal that while

healthy controls typically capture a sudden stimulus jump with a single large saccade, SCA3 cases respond
with a series of multiple, small saccadic movements. Despite relying on these fragmented, hypometric
saccades to cover the required distance, patients remain generally capable of following the overall path of the

stimulus.
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Preserved Yet Reduced Tracking Performance

Despite the presence of oculomotor abnormalities, SCA3
patients demonstrate a remarkably high ability to track
continuous visual stimuli. However, their overall tracking

performance is (slightly) reduced compared to healthy
controls. This reduction is most prominent and statistically

significant during the saccadic pursuit mode under
monocular viewing conditions, highlighting subtle deficits in
dynamic gaze control.
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Hypometric Saccades as a Biomarker

Unlike healthy controls, SCA3 patients produce small,
hypometric saccades rather than matching stimulus jump
amplitudes. This horizontal-specific abnormality is strongly
the severity of clinical oculomotor
symptoms, such as diplopia.

Consequently, saccadic amplitude distribution shows great
potential as an objective biomarker for monitoring SCA3

progression.

associated with

UMcGe:

- Stimulus




ACQUIRED BRAIN INJURY

Vrijling, A.C.L., de Boer, M.J., Renken, R.J., Marsman, J.B.C., Heutink, J., Cornelissen, F.W. and Jansonius, N.M. (2025) Using continuous visual Stlleus
tracking for detecting visual functlon loss due to acquired brain injury. Acta Ophthalmologica, 00, 1-12.
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Detecting Visual Function Loss in ABI

SONDA's continuous visual stimulus tracking effectively captures visual function loss following acquired brain
injury (ABI). The time-lagged cosine similarity curves demonstrate this: while healthy controls exhibit near-
perfect tracking with a sharp peak and minimal delay , ABI patients typically show a markedly reduced peak
tracking performance. When the moving stimulus enters a scotomatous region (blind area), the resulting
tracking errors and delays naturally lower the cosine similarity score, allowing for the objective detection of
visual field defects regardless of cognitive capability and without a learning effect.
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Robust Detection Independent of Defect Side

Tracking performance in ABI cases is significantly lower than
in controls across all contrast levels. Notably, this reduction
is completely independent of whether the homonymous

visual field defect is left-sided or right-sided. While tracking
improves from 40% to 160% contrast, it plateaus thereafter.
This demonstrates that SONDA's continuous tracking task is
a robust tool for detecting ABl-related visual function loss,
unaffected by the lesion's hemisphere.
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Quantifying Visual Loss and Adaptation

Tracking performance correlates strongly with the severity
of visual field loss (SAP Mean Sensitivity) in ABI patients. ABI
cases generally demonstrate better tracking performance

than glaucoma patients with comparable visual impairment.
This could be due to compensatory scanning strategies

developed by patients with ABI,
nature of homonymous
glaucomatous damage.

or to the overlapping
defects relative to typical

Visie/ UMCG:



PAEDIATRIC

A

%

Boethun, A., Nordhjem, B.).T., Kolko,\M., Mathiase #R.\Grillini, A, von Holstein, S.L. (in review]: Paediatric Eye Movement-Based Perimetry Using the

NEURO-OPH]

Case 1; 5.2 years rs Control 6; Age 9.9
\,f’"ﬁ;ﬁ"'“‘xf 2| Jllllll Illl P _t :_l 2 jtj_l_
/NTN\ LY . L L\ | | . =g S

[ SN\ ECEER e =L SRS w0 | sESSme sk
g (ﬁl-é F-‘; ——![=—|—=J— —=J—| h'-'gi' 1| LII INCIN
\ ,\/xﬁ,,,\:‘/ J} s =!_ BE' _Ei_ B mi 10 ___::_D——I
A = Samro N EEEEC A EE (0

Case 2; 6.9 years Control 2; Age 6.2 Control 7; Age 10
ot L mE o L@ I o JI[1

it A R BT

) | mEwmEE |

-«.ﬁ!l s __LIJ 0 ][ jlﬁ% uLL__\ N uﬁ;l_l -mL\;lelL—JJa_J:_—J .

-2?30 -EO_T%: ;}_20 30 '20-30 -ED_Tliﬂ_]ﬂ_l‘lar_ -20_-£ Lﬂ: 10 20 30 -2’?30 -EIJ_\!HJ-;l 4] ] 10(_20 30

Case 3; 8.?_3.raars Control 3; Age 8 Control 8; Age 10.3

a,f”#ﬁhuﬁ“xz | = i| 20 :JI_ | ll_ | L L] | [I_L_ 20 H]E __J| _L;
N e s S s e S aiaianee | LZAHERE
J Temparal \ | mw-r@mEc ) | OO | I
‘henvianopia | - maes T L CoErOO s mmmE | WAL
{1 { P 7 a0 | |H =_ () 10f | —:—:,r—: I_j ||:—||:/r;|| 10 \il/( l
. ';>/ 'mm -2::_qu 30 m.;;n .zn_jm:_.u_lﬁnr_ ﬁéu_\].; l_o_ 1ur_20 30 -mau -z'nj?cll;o|_ﬂr_ab 30
Control 4; Age 9.2 Control 9; Age 13
20 [ mn 20 EEENR 20 - R E 20 S manm
L eene [ L AN | R
ool | Sl N N fgiids | cEsEcRek.
J L L L L | | B || | | |
-m—l;_L.,JI III_‘ o |_|H J_LJ |_|_| -1u|_||__ B[ J;IJ o[ II_JJ;J
O mmE ~ T IS nN_ LI NI
mﬂﬂ ED_WI‘I;__!{]._f]r_Eﬂ 30 m-.'lﬂ -m-w-l;n ”]L'l |10|/‘2L'I 30 _m-:iﬂ -ZID_\-; I_ﬂ_ 1IIEII/_ED 30 2?3!1 -20—\!1.0” 4] ] 1ﬂlr—21.'l 30
Case 5; 9.4 years Control 5; Age 9.5 Case 10; 17.2 years Control 10; Age 18
,.Jf|'—~--,,h> 20 I L L 20 - _i%_\l. ] il : Wi l[t 20 /n |IJ|__\l
N k- / I I h , ] = . | I
ral .Y, 10 10 10 '
%8 e T CEEemmannl ey L SR
‘-i ( JVF}, _ [[CEIC J!II_H T__uT_FIEP L C O (AEn —I__L_!I__I=J_!—I_
\ W T / w0 || _:__ [ a0f | \J_:/}l _1_:_.|.I=l 10 |: l|_,( |
<‘H‘:ﬁ}/‘;’>i -msu zu‘_ﬁlm—!u.—;r_zn 30 -20-3-:: -éu_il;u—luv_lﬁr_m 30 -30 é::-_im l n. 111_20 a0 -ma-u énj7=—.t:|—ﬂlrﬁ

Mapping Visual Field Defects and Delayed Reactions in Children with Brain Tumor

SONDA provides a viable, patient-friendly alternative for visual field mapping in pediatric brain tumor patients, generating maps
that reveal spatial patterns comparable to conventional clinical assessments. The technique captures localized visual field defects
through prolonged saccadic reaction times (SRTs) or entirely unseen locations. These patients generally exhibit significantly longer
SRTs than healthy, age-matched controls. Additionally, while healthy children naturally develop faster reaction times as they age,
this normal developmental trend appears disrupted or highly variable in the patient group.
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Glaucomatét}s visual function loss with continuous visual stimulus tracking: A case-control study. Transl. Vis. Sci. Technol.14(2):3
& Screening for glaucoma with a novel eye movement perimetry technique based on continuous visual stimulus tracking (in review)
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High Diagnostic Accuracy, Reproduchility, and Reliability

SONDA demonstrates excellent clinical performance for detecting glaucomatous visual function loss. Receiver Operating
Characteristic (ROC) analysis reveals high diagnostic accuracy with the clinic-ready SONDA setup, with results reproduced on an
independent experimental setup. At a fixed specificity of 95%, SONDA achieves a sensitivity of 68%, 95%, and 100% for Early,
Moderate, and Late Glaucoma, respectively, without being affected by a learning effect. This confirms SONDA's accuracy,
reliability, and reproducibility, establishing it as a highly effective tool for population screening.
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Quantifying Visual Function Loss

Beyond initial detection, SONDA provides an objective quantification of
visual field defects. Tracking performance (calculated using Spearman rank
correlation) demonstrates a strong, linear agreement with the clinical gold
standard, Standard Automated Perimetry (SAP) Mean Sensitivity. SONDA's

spatial mapping is derived from a combination of Saccadic Reaction Times
and advanced signal-processing algorithms. closely aligns with traditional
Zeiss-HFA results. This allows clinicians to accurately stage and monitor
disease progression without relying on subjective, fatigue-inducing manual
button presses typical of SAP.
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