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ABSTRACT

This study aims to evaluate the diagnostic concordance and accuracy by comparing thyroid lesions diagnosed
with the artificial intelligence-based computer-aided diagnosis (CAD) system, S—DetectTM, to the results of
fine-needle aspiration biopsy(FNAB). A retrospective study was conducted involving 60 patients at N Hospital in
Gyeongnam from May 2023 to September 2023. The study used S-Detect  to analyze ultrasound findings and
malignancy risk of thyroid nodules and compared these findings with FNAB results to determine accuracy. The
study assessed the sensitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value
(NPV) of S-Detect  and evaluated the diagnostic concordance between the two methods using Kappa analysis.
S-Detect demonstrated a sensitivity of 90.5%, specificity of 83.2%, accuracy of 88.3%, PPV of 80.7%, and NPV
of 92.7%. The Kappa value for diagnostic agreement between S-Detect and FNAB was 0.719 (p<0.05),
indicating a high level of agreement between the methods. Therefore, the CAD system S-Detect proves valuable
in distinguishing between malignant and benign thyroid lesions and could reduce unnecessary tissue examinations
when used appropriately before thyroid fine-needle aspiration.

Keywords: Computer-Aided Diagnosis (CAD) System, Fine-Needle Aspiration Biopsy (FNAB), Predictive Value (PPV),
Negative Predictive Value (NPV)
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II. MATERIAL AND METHODS
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Table 1. TI-RADS Category (2023)

5 AY=

S

TR 1 v 215+ (Non diagnostic)

TR 1T %7 (Benign) Clinical follow-up

H] A& (Atypia of undetermined significance)
Repeat FNA

AEFTY

TR IV (Follicular nodule/suspicious follicular nodule)

TR I

Surgical lobectomy

TR V o+ 2] 4l (Suspicious for malignancy)
Surgical lobectomy or near-total thyroidectomy

ok (Malignant)

TR VI
Near-total thyroidectomy

2. Cohen’s Kappa A% &7
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Table 2. Agreement level according to Cohen's
Kappa coefficient.

K Strength Agreement
> 0.000 Poor
0.000 - 0.200 Sght
0.201 - 0.400 Fair
0.401 - 0.600 Moderate
0.601 - 0.800 Substantial
0.801 - 1.000 Almost Perfact
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27 *](RS80A with Prestige, Samsung Medison,
Co. Ltd)E AF&-3}31th.

5. CAD system

S-Detect™ (Samsung Ultrasound RS80A, Samsung
Medison Co. Ltd., Seoul, South Korea)i= Held 7]k
e B3 Zek(Deep learning based computer- aided
diagnosis, DL-CAD) A]=E1 02 253} o]n|X] o] A
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Fig. 1. Deep learning-based computer-aided diagnostic
system for ultrasound images."

6. AEA

FAEA> PASW(PASW
SPSS, Chicago, USA)2} MedCalc(MedCalc Software,
Ostend, Belgium)E ©]-8-3}1th.
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II. RESULT

1. FNA 2%

32} 60 F ol A FNA AL A3 TR Category 1

0 , TR Category II 3, TR Category III 187,
TR Category IV 109, TR Category V 16
TR Category VI 13" 22 Table 3¢ E}RLTE.

Table 3. Results of FNA

Category N(60)
TR I 0
TR I 3
TR 1II 18
TR IV 10
TR V 16
TR VI 13

2. Cohen’s Kappa 4] A3}
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=24
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Table 4. Results of Cohen’s Kappa analysis

FNA
Benign Malgnant Total
Benign 30 6 36
DL-CAD
Malignant 1 23 24
Total 31 29 60
K=0.765(p<0.001)

3. ROC(Receiver Operating Characteristics) =41
FNA®} DL-CAD®] ROC 4 #4Z¥ AUCE
0.880(95% A1#]F-3F 0.771-0.950). =2  YEFYEAL,

FNAT 0.865(95% Al -3t 0.753-0.940)°] i pgk->
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Fig. 2. Comparison of ROC curves between DL-CAD
and FNA.
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Table 5. DL-CAD to FNA

difference between areas 0.0150

Standard Error 0.0376
95% CI -0.0587 to 0.0888

Z statistic 0.399

Significance level P=0.6898

Table 6. AUC and 95% confidence interval

Variable AUC SE 95% CI
DL-CAD 0.880 0.0415 0.771-0.950
FNA 0.865 0.447 0.753-0.940

S1FAF 7|¥F CAD Al ~®l9] 17} (sensitivity)
= 95%, E-°]%(specificity) 80%, &I (accuracy)

85%% L EFRETE.

IV. DISCUSSION
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