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introduction Results

» Videofluoroscopic swallow study (VFSS) is the Internal Validation

gold standard for evaluating swallowing « A total of 309 Q1-quality VFSS videos were
disorders. used for model development.

During internal validation, the YOLOvV9_c model

VFSS interpretation Recent studies have demonstrated reliable performance in detecting
requires time- applied Al to VFSS airway invasion events.

consuming frame-by-  interpretation, but most - m—
frame analysis and may models require manual Training Validation Test
vary depending on the frame selection and lack accuracy accuracy accuracy

examiner's experience. external validation. 98 1% 97 8% 61.5%

U
« Confusion matrix analysis showed:

Therefore, we developed an Al model that Aspiration detection accuracy of 0.76
automatically analyzes entire VFSS videos and (AUC=0.70)

performed multi-center external validation Penetration detection accuracy of 0.66
(AUC=0.65)

Methods Test Confusion Matrix

» Al model was developed using YOLOvV9 object
detection architecture to automatically detect
swallowing events in VFSS videos.

VESS videos were preprocessed into multi-frame
sequences and input into the model.

A total of 309 VFSS videos from Wonkwang
University Hospital were used for model
development and internal validation g
External validation was performed using 138 o
VFSS videos collected from two independent ;

. . . | Peﬁét-ratiun Aspiration No airwa. INVasion
Institutions '
Actual Label

Predicted Label

Training Training: Figure 2. Confusion matrix of the Al model for
dataset / 216 cases aspiration and penetration detection.

- 309 VFSS — External Validation
videos (Q1) | Splitinto Validation: « External validation was performed using 138
- Wonkwang 31 cases VFSS videos from two independent hospitals.
University \ Test: » The Al model achieved an overall diagnostic
Hospital 0 62 cases accuracy of 80.4%, demonstrating stable
performance across different clinical datasets.

External validation dataset
- 138 VFSS videos (Q1) Aspiration | Penetration | No airway
- Soonchunhyang University Hospital Detection Detection Invasion

S Lflsa:” U.?.'ers'ty ﬂosp'ta' | 90.2% 78.3% 63.3%
. e. ch el classi |e. SWa ow.lng ev.ents Jnto (AUC=0.79) (AUC=0.80) (AUC=0.82)
aspiration, penetration, no airway invasion.

Simulated ROC curves for classes
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True Positive Rate (TPR)

—  No airway invasion (sim ROC, AUC=0.82)
Penetration (sim ROC, AUC=0.80)
- Aspiration(sim ROC, AUC=0.79)

| 2 | | '  False Positive Rate (FPR) .
Figure 1. Multi-frame medical image-labeling Figure 3. Receiver operating characteristic

web application. (ROC) curves of the Al model.

Conclusions

» The developed YOLOvV9-based Al system automatically analyzes entire VFSS videos without
additional conversion or preprocessing, and accurately detects aspiration and penetration.
* Our VESS Al model showed high diagnostic accuracy on external multi-center data, indicating
strong generalizability and clinical utility.
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