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[ Abstract ] Background and purpose: Three—dimensional power Doppler angiography (3D-PDA) is a new

technique to investigate the vessels in the organs, but the research in thyroid is limited. The purpose of this research was to
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investigate three—dimensional power Doppler angiography (3D-PDA) in differentiating malignant from benign thyroid nod-

ules. Methods: This study prospectively evaluated 103 lesions in 94 patients who were scheduled for surgery. The patients

underwent preoperative 3D-PDA scanning. Analysis of the 3D-PDA characteristics includes blood flow pattern, the num—

ber of blood vessels, the shape of vessels, the spatial distribution of the vessels, the existence of rich local blood flow within

nodules or in the parenchyma surrounding the nodules. This study also analyzed the difference between the benign lesions

and the malignant lesions. Results: There were 50 benign lesions and 53 malignant lesions. The sensitivity and specificity

of irregular vessels, the asymmetry spatial distribution, rich local blood flow within nodules or in the parenchyma surround—
ing the nodules were 64.2%, 96.0%; 56.0%, 88.0%; 54.7%, 96.0%; 60.4% and 94.0%, respectively. The sensitivity, speci—
ficity, positive predictive value, negative predictive value and accuracy of 3D-PDA were 83.0%, 94.0%, 93.6%, 83.9% and

90.3%, respectively. Conclusion: 3D-PDA provides a useful tool to investigate vascularization of thyroid leisions. This

technique is feasible for clinical application and plays an important role in diagnosis of thyroid nodules.
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Tab.1 Comparison of the 3D-PDA characteristics between benign and malignant thyroid nodules
3D-PDA characteristics Benign/% Malignant/% F value P value
Blood flow pattern
Little or no 4(8.0) 7(13.2) 1.228 0.759
Peri—nodular 30(60.0) 27(51.0)
Intro—nodular 13(26.0) 15(28.3)
Very rich 3(6.0) 4(7.5)
Vascular volume ratio
<25% 19(38.0) 23(43.4) 1.350 0.761
25%—-50% 15(30.0) 17(32.1)
50%—75% 13(26.0) 9(17.0)
>75% 3(6.0) 4(7.5)
Vessel course
Regular 48(96.0) 19(35.8) 40.944 0.000
Irregular 2(4.0) 34(64.2)
Spatial distribution of the vessels
Symmetry 44(88.0) 23(43.4) 22.514 0.000
Asymmetry 6(12.0) 30(56.6)
Rich local blood flow within nodules
Absent 48(96.0) 24(45.3) 31.455 0.000
Present 2(4.0) 29(54.7)
Rich local blood flow in the surrounding parenchyma
Absent 47(94.0) 21(39.6) 33911 0.000
Present 3(6.0) 32(60.4)
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Tab.2 Comparison of the 3D-PDA characteristics of malignant thyroid nodules between <2 ¢cm and > 2 cm groups

Group <2 cm (n=30) > 2 cm (n=23) )(2 value P value
Blood flow distribution 7.811 0.039
Little or no 7(23.3) 0(0)
Peri-nodular 15(50.0) 12(52.2)
Intro-nodular 7(23.3) 8(34.8)
Very rich 13.4) 3(13.0)
Rich local blood flow in the surrounding parenchyma 4.851 0.028
Absent 8(26.7) 13(56.5)
Present 22(73.3) 10(43.5)

B 1 3D-PDA: MEEITHM. SR
Fig. 1 3D-PDA: the vessels are regular and symmetry

Surgery pathology: Nodular goiter

B 2 3D-PDA: MEETAMM, SHAITFR

Fig.2 3D-PDA: the vessels are irregular and asymmetry

Surgery pathology: Papillary thyroid carcinoma
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Tab.3 Diagnostic values of 3D-PDA for thyroid nodules

(%)

3D-PDA characteristics SEN SPE PPV NPV ACC
Irregular vessels 64.2 96.0 94.4 71.6 79.6
Asymmetry vessels 56.0 88.0 83.3 65.7 74.8
Rich local blood flow within nodules 54.7 96.0 93.5 66.7 74.8
Rich local blood flow in the parenchyma surrounding the nodules 60.4 94.0 91.4 69.1 76.7
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