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Abstract: Papillary thyroid carcinoma (PTC) can exhibit lateral neck lymph node metastasis at an early stage.
Lateral neck lymph node metastasis is a crucial factor affecting the prognosis of PTC and is an absolute
indication for neck lymph node dissection surgery. Additionally, it is a relative contraindication of endoscopic
surgery for most medical centers. Therefore, the preoperative identification of lateral neck lymph node
metastasis is vital for surgical decision-making and prognosis assessment. Ultrasound, CT, cytology, and
clinical features can provide some information on lateral neck lymph node metastasis, but their accuracy does
not fully meet clinical needs. Deep learning is a primary method for medical image recognition or feature
extraction. In recent years, deep learning-based ultrasound, CT, cytology, conventional clinical parameters, or
multimodal models combining these data have been developed and are expected to achieve routine clinical
application. With the establishment and sharing of large datasets, automated annotation, algorithm
optimization, and resolution of data security issues, deep learning is expected to accurately predict lateral neck
lymph node metastasis in PTC. Furthermore, it can be integrated into electronic medical record systems for
automated real-time analysis and assist clinical decision-making.
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Table 1 Ultrasound and CT in diagnosis of lateral cervical lymph node metastasis in PTC

Ultrasound

CT

Literature Year Sensitivity Specificity Sensitivity Specificity Sample
Ahn JE, et al " 2008 0.65 0.82 0.79 0.78 181
Kim E, et al'"® 2008 0.64 0.92 0.74 0.95 277
Choi IS, et al™ 2009 0.94 0.25 0.82 1 352
Lee DW, et al™”! 2013 0.70 0.84 0.82 0.64 558
Lesnik D, et ali™! 2014 0.81 0.87 0.79 0.83 196
Na DK, et al** 2014 0.64 0.91 0.71 0.93 352
Lee Y, et al™ 2018 0.74 0.90 0.82 0.90 764
Yang SY, et al”™ 2019 0.85 0.87 0.85 0.80 453
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CNN: convolutional neural network.
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| Deep learning for prediction of PTC lateral cervical lymph node metastasis |

l Relevant researches
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Figure 2 Summary of reports on deep learning in
predicting lateral cervical lymph node metastasis in PTC
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Establishment and sharing of datasets

» Acquisition of large-scale and high-quality
annotation data.

« Open data sharing platform.

Optimization and improvement of model

* Preprocessing framework and automated multimodal
feature fusion algorithm.

o Advancement of interpretable Al technology.

Clinical application

« Validation of high-quality, large-scale clinical trials.
e Integration with electronic case system.

The future of prediction of PTC lateral cervical
lymph node metastasis using deep learning.
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Figure 3 Possible future of deep learning in predicting
lateral cervical lymph node metastasis in PTC
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