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Machine-Learning-Based Rehabilitation Prognosis Prediction
in Patients with Ischemic Stroke using Brainstem Auditory
Evoked Potential

| S

Image Selection Background Eliminaj

Jangjay Sohn %, IlI-Young Jung **, Yunseo Ku ** and Yeongwook Kim 2*
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i * Department of Biomedical Engineering, Chungnam National University College of Medicine,
| Close Mask Daejeon 35015, Korea
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Correspondence: yunseo ku@cnu.ackr (Y.K.); kyul922@cnuh.co kr (Y. K.); Tel.: +52-42-280-8613 (Y.K.);
+82-44-995-4760 (Y.K.)
t These authors contributed equally to this work.

Abstract: To evaluate the feasibility of brainstem auditory evoked potential (BAEP) for rehabilita-
tion prognosis prediction in patients with ischemic stroke, 181 patients were tested using the Korean
version of the modified Barthel index (K-MBI) at admission (basal K-MBI) and discharge (follow-
up K-MBI). The BAEP measurements were performed within two weeks of admission on average.
The criterion between favorable and unfavorable outcomes was defined as a K-MBI score of 75 at

Left and right discharge, which was the boundary between moderate and mild dependence in daily living activi-
Citation: Sohn, |.; Jung, 1-Y.; Ku, ¥.; ties. The changes in the K-MBI scores (discharge—admission) were analyzed by nonlinear regression

contl’alatefal Kim, ¥. Machine Learning-Based models, including the artificial neural network (ANN) and support vector machine (SVM), with the ?sr
Prognosis Predicti basal K-MBI score, age, and interpeak latencies (IPLs) of the BAEP (waves I, I-II1, and IT1I-V). When
' in Patients with Ischemic Stroke including the BAEP features, the correlations of the ANN and SVM regression models increased to
using Brainstem Auditory Evoked 0.70 and 0.64, respectively. In the outcome prediction, the ANN model with the basal K-MEI score,

Potential. Diagnostics 2021, 11, 673.
https://doi.org/10.3390/
diagnostics1 1040673

age, and BAEP IPLs exhibited a sensitivity of 92% and specificity of 90%. Our results suggest that
the BAEP IPLs used with the basal K-MBI score and age can play an adjunctive role in the prediction
of patient rehabilitation prognoses.

Academic Editor: Sameer Antani

Keywords: ischemic stroke; brainstem auditory evoked potential; artificial neural network; support mag-
vector machine; prognosis {
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Figure 3. Graphical user interface (GUI) of the developed tool. Panel (A) is where the user can upload 0 0 : - rough
o] 0.2 0.4 0.6 08 1 v} 0.2 0.4 0.6 08 1 [k
3 . . b % 3 5 & 2 % o e image
an image and insert the patient’s information. Panel (B) lists the history, wherein the name of a specific 1-Specificity 1-Specificity
Epatient can be selected and the progress of the deformity can be evaluated according to the date of the (a) (b)
]
assessment. The solid blue line indicates evaluation results for different polnl’s in ime, and the two 4 Figure 6. This is a ROC curve in the prediction of favorable and unfavorable outcomes using (a) the basal K-MBI score and
: $ s s 3 3 age, and (b) the basal K-MBI score, age, and BAEP IPLs (I, I-11I, and III-V). The green lines indicate the ROC curves of the
dotted lines indicate the criteria for normal (green) and severe (red) head deformity. Panel (C) shows ANN models, and the red lines indicate the ROC curves of the SVM models.

the results of the analysis and the guide provided to the user.
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