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Efficacy of preoperative ultrasound evaluation of thyroid nodules by artificial intelligence automatic detection
system version 2.0: a preliminary study
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[Abstract] Objective To investigate the efficacy of AI-SONIC™ Thyroid system, a version 2.0 artificial intelligence
(AI) automatic detection system, in the preoperative ultrasound diagnosis of thyroid nodules, and to evaluate the application
value of Al automatic detection system version 2.0 in the differential diagnosis of benign and malignant thyroid nodules by
comparing with the subjective diagnosis conclusions of sonographers with different seniorities. Methods A total of 247
patients (325 thyroid nodules) admitted to the Department of General Surgery in our hospital from Aug. 2019 to Jan. 2020
were selected for this study. All patients underwent routine ultrasound examinations by a senior sonographer with 13 years of
experience in thyroid ultrasound diagnosis and a junior sonographer with 4 years of work experience. At the same time, the
patients were also examined by another sonographer with 20 years of work experience using Al automatic detection system

version 2.0, without knowing the diagnosis conclusions of the above two sonographers. Kappa test was used to evaluate
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the consistency of the results of routine ultrasound examination of sonographers with different seniorities and Al automatic

detection system version 2.0 and the postoperative pathological results. Results The postoperative pathology confirmed 229

malignant nodules and 96 benign nodules. The sensitivity, specificity and accuracy in the diagnosis of benign and malignant
thyroid nodules were 85.15% (195/229), 66.67% (64/96) and 79.69% (259/325), 93.45% (214/229), 79.17% (76/96) and
89.23% (290/325), and 92.58% (212/229), 71.88% (69/96) and 86.46% (281/325) for junior sonographer, senior sonographer

and Al automatic detection system version 2.0, respectively. The Kappa consistency test results showed that the diagnosis

result of senior sonographer was highly consistent with the pathological diagnosis result (Kappa value 0.78, P<<0.01), while

the diagnosis results of junior sonographer and Al automatic detection system version 2.0 were generally consistent with

the pathological diagnosis result (Kappa values 0.55 and 0.74, both P<<0.01). Conclusion The sensitivity, accuracy and

specificity of the AI automatic detection system version 2.0 AI-SONIC™ Thyroid in diagnosing benign and malignant thyroid

nodules are similar to those of routine ultrasound examination by senior sonographers, and the system might be a reliable

auxiliary means for preoperative evaluation of benign and malignant thyroid nodules.

[Key words] artificial intelligence; high-frequency ultrasound; thyroid nodules; thyroid imaging reporting and data system
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i Further inspection suggestion Score |0.41-0.60

1 Further inspection
suggestion

Score 10.48

Recommendation [HIERIRSHEctio
advice suggestion

1

1 2.0 iR Al BEENF G TIERE
Fig1 Working interface of Al automatic detection system version 2.0
The risk probability scores issued for the lesion were 0.51 (vertical) and 0.48 (horizontal), indicating suspicious malignancy, and
further testing was recommended. The pathological results showed thyroid follicular tumor. A: The ultrasonic workstation of the
software; B: The automatic presentation of ultrasonic diagnosis recommendations and risk probability scores; C, D: Long-axis (C) and
short-axis (D) standard section figures of left thyroid nodule, and AI-SONIC™ Throid system image analysis showing the suspected
malignant lesion, with risk probability scores being 0.51 and 0.48 in vertical and horizontal sections, respectively; E: The edge feature
analysis showed that the color changed from clear to blurred from blue, green, yellow and red, and the edge of the lesion was still
clear by AI-SONIC™ Throid system; F: The edge of the lesion was automatically identified and completely wrapped, and a few
hyperechoes (red dots) inside the boundary were analyzed; G: AI-SONIC™ Throid system showed that the internal components of
the lesion were mainly solid; H: The internal echo of lesion changed from uniform to non-uniform was showed in turn by blue, green,
yellow and red, and AI-SONIC™ Throid system showed the internal echo non-uniformity of the lesion; I: The red, green, blue, dark
blue and purple echoes inside the nodule represented high echo, medium echo, low echo, very low echo and no echo, respectively, and

AI-SONIC™ Throid system detected the lesion as medium echo. AI: Artificial intelligence
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Tab1 Comparison of preoperative diagnosis efficacy of benign and malignant thyroid nodules by sonographers with

different seniorities and Al automatic detection system version 2.0

Junior sonographer 85.15 66.67 79.69 85.90 6531 0.55 <0.01
Partial benign (TI-RADS 1-3) 64 34
Partial malignant (TI-RADS 4-5) 32 195
Senior sonographer 93.45 79.17 89.23 91.45 83.52 0.78 <0.01
Partial benign (TI-RADS 1-3) 76 15
Partial malignant (TI-RADS 4-5) 20 214
Al automatic detection system 92.58 71.88 86.46 88.70 71.88 0.74 <0.01
Partial benign (risk probability 69 17
score 0-0.40)
Suspected malignant (risk probability 10 21
score 0.41-0.60 )
Partial malignant (risk probability 17 191

score 0.61-1)

Al Artificial intelligence; TI-RADS: Thyroid Imaging Reporting and Data System; PPV: Positive predictive value; NPV:

Negative predictive value

23 2.0 &AL B S n R a7 56 B M F R AR 24
PSR X AL A SRR GG 31 40T
BELNESS 1T S AR R HAT R AT A, 21 4L

AETE, 10 MO RME. 10 BUR ST 7 #Ch 25
AR FCRBR A, 1A PR ZE I IR R 28, 1 BOh
IR, 1 O IEEPESS 1A (B 2) .

Further inspection

Follow-up suggestion suggestion

Further inspection
suggestion

Further inspection suggestion  Scorc 0,59

2 2.0 iR Al B3N RFIRIS ATREEHREFRRET

Fig 2 Benign thyroid nodules misdiagnosed as suspected malignancy by AI automatic detection system version 2.0
A: In the longitudinal section of this nodule, the risk probability score by AI-SONIC™ Throid system was 0.47, indicating suspected
malignancy, and pathological results diagnosed as nodular goiter; B: In the longitudinal section of this nodule, the risk probability
score by AI-SONIC™ Throid system was 0.49, indicating suspected malignancy, and the pathological results diagnosed as
granulomatous thyroiditis; C: In the transverse section of this nodule, the risk probability score by AI-SONIC™ Throid system was
0.59, indicating suspected malignancy, and pathological results diagnosed as follicular adenoma; D: In the longitudinal section of this
nodule, the risk probability score by AI-SONIC™ Throid system was 0.54, indicating suspected malignancy, and pathological results
diagnosed as follicular nodular hyperplasia. Al: Artificial intelligence
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