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Diagnostic value of ultrasound combined with contrast-enhanced CT for Bethesda I and Il thyroid nodules
ZENG Wei-dan', LI Ai—yue', ZHAO Li-na’, CAO Hong—juan', LI Shd’, LIAO Chun—yan?
ZHAO Yue-yao', HUANG Quan—feng', FAN Yu-bing', ZHANG Bei’
(1. School of Medical Imaging, Guizhou Medical University, Guiyang 550004, China;
2. Ultrasound Center, the Affiliated Hospital of Guizhou Medical Unwersity, Guiyang 550004, China)

Abstract: Objective: To investigate the diagnostic value of ultrasound(US) combined with contrast—enhanced CT(CECT) in
the diagnosis of Bethesda I and Il thyroid nodules with cytologic results via ultrasound—guided fine—needle aspiration (US-
FNAB). Methods: One hundred and eighty—four patients with Bethesda I and Il TN who underwent US-FNAB and obtained
surgical pathology results at the Affiliated Hospital of Guizhou Medical University between January 2020 and April 2023 were
selected, and all of them underwent preoperative US and CECT of the thyroid gland. US and CECT features of patients’ thy-
roid nodules were collected, and CT values of thyroid nodules, surrounding glands, and neck muscles in the arterial and ve-
nous phases were measured. Patients were divided into benign and malignant groups according to the postoperative pathological
results of thyroid nodules, and the characteristics of US and CECT of benign and malignant nodules were analyzed by uni-
variate analysis, and multifactorial binary logistic regression models were established using the statistically significant parame-
ters from US and CECT, with model 1 as the US group, model 2 as the CECT group, model 3 as the C-TIRADS classifica-
tion group, model 4 as the model 1+model 2 combined diagnostic group, and model 5 for model 2+model 3 combined diag-
nostic group. The diagnostic performance of the models was compared by constructing ROC curves, calibration curves and de-
cision curves using postoperative pathologic results of thyroid nodules as the gold standard. Results: The differences in ultra-
sound characteristics among benign and malignant groups in nodal maximum diameter, structure, orientation, margin, border,
focal strong echoes, posterior echoes, envelope integrity and lymph node were statistically significant (P<0.05). Differences in
CECT features of nodule maximum diameter, vein—phase volume becoming small border unclear, margin, border, structure, VN,
VNu=VTiw, VNu—VMuy, VNuU/VThy, VNi/ VMuy, AN/ VN, and abnormal lymph nodes in the neck were statistically signifi-
cant(P<0.05). The results of the ROC curves showed that model 4 had the best diagnostic ability among the 5 diagnostic
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models. The decision curve results showed that model 4 provided the best net clinical benefit to patients in clinical predic-

tion. The calibration curve results showed that model 4 had better diagnostic performance. Conclusion: The diagnostic efficacy

of the combination of the two diagnostic methods is higher than that of the single diagnostic method group, and CECT can be

used as an auxiliary examination for routine US in Bethesda | and I nodules without a definite diagnosis, improving the

diagnostic accuracy of benign and malignant nodules.

Key words: Thyroid Nodule; Tomography, X—Ray Computed; Ultrasonography, Interventional
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Figure 1. Ultrasound images of thyroid nodules and cervical lymph nodes. Fig-

ure la: A solid hypoechoic nodule, maximum diameter =10 mm, irregular margins,

clear borders, vertical position, complete and continuous periphery, circular calcification in the periphery, attenuated echo in the

posterior region, C-TIRADS category 4c, and the pathological diagnosis of papillary carcinoma of the thyroid gland; Figure 1b:

The sonographic image of lymph nodes of cervical region II, full morphology, irregular margins, clear borders, heterogeneous e-

choes, multiple strong echoes in the interior, and the pathological diagnosis of metastatic lymph node; Figure le: A solid hypoe-

choic nodule with maximum diameter <10 mm, regular margins, clear borders, horizontal position, intact and continuous envelope,

microcalcifications inside, posterior echogenic enhancement, C-TIRADS category 4b, and the pathological diagnosis of nodular

goiter; Figure 1d: The sonographic image of lymph node of cervical region I, with oval morphology, regular margins, clear bor-

ders, clear corticomedullary demarcation, and lymphatic gates are seen.
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CECT images of thyroid nodules and cervical lymph nodes. Figure 2a, 2b: CECT images of thyroid nodule in arterial and

Figure 2.
venous phases respectively, a solid nodule is observed in the right lobe of the thyroid gland with a maximum diameter of =10 mm, regular
margins, clear borders, close to the capsule, coarse calcification in the periphery, presenting uneven enhancement, there is no significant
change in the volume and borders of venous phase compared to the arterial phase, the CT value measurement: ANy=258, ATy=325, AM; =70,
VNuw=217, VTyw=196, VM;;=90, and the pathological diagnosis of papillary thyroid carcinoma. Figure 2c¢, 2d: CECT images of neck lymph
nodes in arterial and venous phases, respectively, and an abnormally intensified lymph nodes in arterial and venous phases are seen in the
right side of the neck, with calcification within it, and the pathologic diagnosis is metastatic lymph node. Figure 2e, 2f: CECT images of an-
other patient with thyroid nodule in arterial and venous phases, respectively. A solid nodule is seen in the left lobe of the thyroid gland,
with a maximum diameter of <10 mm, irregular margins, clear borders, no invasion of the capsule, no calcification, homogeneous enhancement,
and its volume is larger in the venous phase than in the arterial phase; CT value measurement: ANy=131, ATyw=266, AM;y=65, VN;y=83,
VTyw=146, and VMy=71, and the pathological diagnosis of nodular goiter. Figure 2g, 2h: CECT images of the arterial and venous phases of
the cervical lymph nodes of the same patient, respectively, the right cervical lymph nodes show no abnormal enhancement in the arterial and

venous phases, and normal size and morphology, with homogeneous internal echo.
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Rz 6 5 FhHEUMA R ROC #h£k

AHOCAE AUC(95%CL)  RUUE (%) Fi5 % (%) WEHTE(%)
Model_1  0.876(0.824,0.929) 60.2 81.1 82.5
Model 2 0.829(0.771,0.887) 50.8 64.9 85.8
Model 3 0.788(0.727,0.850) 63.4 575 85.0
Model_4  0.937(0.902,0.972) 519 87.8 90.0
Model_5  0.906(0.865,0.948) 64.3 83.8 83.3
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Figure 3. ROC curve of Model 1~5. Note: Model_I: ultra-
sound group; Model_2: CECT group; Model_3: C-TIRADS classifi-
cation group; Model_4: US +CECT co —diagnosis group; Model _5:
CECT+C-TIRADS classification co—diagnosis group.
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Figure 4. Decision curve of Model 1~5. Note: Model_1: ul-
trasound group; Model_2: CECT group; Model_3: C-TIRADS clas-
sification group; Model_4: US+CECT co-diagnosis group; Model_5:
CECT+C-TIRADS classification co—diagnosis group.
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Figure 5. Calibration curve of Model 4. Note: Model_4: ul-

trasound+CECT co—diagnosis group.
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