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Microwave ablation improves the process and outcome of core needle biopsy in thyroid nodules
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[Abstract] Objective To explore the effect of microwave ablation on the specimen quality, risk of bleeding and
histopathological outcomes of core needle biopsy in thyroid nodules. Methods Core needle biopsy were performed on 251
cases of thyroid solitary nodules before and after microwave ablation, and then the specimen quality, hemorrhage of
thyroid nodules after biopsy, legibility of pathological slices and the consistency of pathological diagnosis were compared.
Results The specimen satisfaction rate of thyroid nodules after microwave ablation was significantly improved compared
with that before microwave ablation (100% [251/2517] vs 92. 03% [231/251], P=0.000) , and the incidence of bleeding
after microwave ablation was significantly decreased versus that before microwave ablation (0% vs 15. 14% [38/251];
P=0.000). And 184 of 251 thyroid nodules were benign and 67 were papillary thyroid carcinoma. In addition to 4
thyroid nodules which could not be sliced due to poor quality before microwave ablation, the overall consistency of
pathological diagnosis in the remaining nodules before and after microwave ablation was 100%. Conclusion Core needle
biopsy immediately after microwave ablation does not affect the diagnostic accuracy of thyroid nodules, and can reduce
the risk of bleeding and improve the specimen quality.
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Tab 1 Specimen quality and hemorrhage of different type thyroid nodules by core
needle biopsy before and after microwave ablation
n(%)
. . Specimen quality Hemorrhage
Nodule type N Biopsy time - y -
High Medium Low Poor Severe Mild
Nodule hardmess
Soft 102 Pre-ablation 15(14. 7D 70(68.63) 13(12.75) 4(3.92) 2(1.96) 2(1.96)
Post-ablation 77(75.49) 25(24.51) 0(0. 00) 0€0. 00) 0€0. 00) 0€0. 00)
Moderate 97  Pre-ablation 45(46. 39) 49(50. 52) 2(2.06) 1(1.03) 11(11. 34) 23(23.71)
Post-ablation 71(73.20) 26(26.80) 0€0. 00) 0(0. 00) 0€0. 00) 0(0. 00)
Hard 52 Pre-ablation 45(86. 54) 7(13.46) 0(0. 00) 0(0. 00) 00. 00) 0(0.00)
Post-ablation 52(100. 00) 0(0.00) 0(0. 00) 0(0. 00) 0(0. 00) 0€0. 00)
Blood supply
Hypervascular 115 Pre-ablation 27(23.48) 77(66.96) 8(6.96) 3(2.61) 12(10. 43) 24(20. 87)
Post-ablation 85(73.91) 30(26.09) 0€0. 00) 0(0. 00) 0(0. 00) 0(0.00)
Medium-vascular 57  Pre-ablation 30(52.63) 18(31. 58) 7(12. 28) 2(3.51) 1(1.75) 1(1. 75)
Post-ablation 51(89.47) 6(10.53) 0(0. 00) 0(0. 00) 0€0. 00) 0€0. 00)
Hypovascular 79  Pre-ablation 48(60. 76) 31(39.24) 0€0. 00) 0€0. 00) 0(0. 00) 0€0. 00)
Post-ablation 64(81.01) 15(18.99) 0€0. 00) 0(0. 00) 0(0.00) 0(0. 00)
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Fig 1 Ultrasonography of thyroid nodules during core needle biopsy (CNB) and hemorrhage
A: Thyroid nodule before ablation; B: CNB before ablation; C: CNB immediately after ablation; D: Needle passage (arrows) developed

immediately after CNB before ablation; E: Severe bleeding (arrows) surrounding thyroid gland immediately after CNB before ablation; F:

Severe bleeding surrounding thyroid gland and active bleeding (arrow) immediately after CNB before ablation
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Fig 2 Histology and immunohistopathology of follicular thyroid adenoma by core needle biopsy before and after microwave ablation

A, C: H-E staining before (A) and after (C) ablation; B, D: Immunohistochemistry of Galectin-3 before (B) and after (D) ablation. Original

magnification; X200
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Fig 3 Histology and immunohistopathology of nodular thyroid goiter by core needle biopsy before and after microwave ablation

A-D: H-E staining (A) and immunohistochemistry of TTF1 (B), Ki-67 (C) and p53 (D) before ablation; E-H: H-E staining (E) and
immunohistochemistry of TTF1(F), Ki-67 (G) and p53 (H) after ablation. TTF1. Thyroid transcription factor 1. Original magnification: <200
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Fig 4 Histology and immunohistopathology of Hashimoto’s thyroiditis nodular type

by core needle biopsy before and after microwave ablation
A-D: H-E staining (A) and immunohistochemistry of TTFl (B), Ki-67 (C) and p53 (D) before ablation; E-H: H-E staining (E) and

immunohistochemistry of TTF1(F), Ki-67 (G) and p53 (H) after ablation. TTF1: Thyroid transcription factor 1. Original magnification: <200
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Fig 5 Histology and immunohistopathology of papillary thyroid carcinoma by core needle biopsy before and after microwave ablation

A, C: H-E staining before (A) and after (C) ablation; B, D: Immunohistochemistry of Galectin-3 before (B) and after (D) ablation. Original

magnification: X400
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