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Ultrasonographic findings of solid thyroid nodules after microwave ablation

ZHANG Hang'“, ZHANG Jian-quan®®’, DIAO Zong-ping', YAN Lei’

1. Department of Ultrasound, The Second Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200003, China

2. Department of Ultrasonic Intervention, Shanghai International Medical Center, Shanghai 201318, China

3. Department of Special Diagnosis, No. 904 Hospital of Joint Logistics Support Forces of PLA, Suzhou 215007, Jiangsu, China

[ Abstract | Objective To investigate the dynamic ultrasonographic characteristics of the ablation areas of solid
thyroid nodules after microwave ablation. Methods A total of 434 nodules of 364 patients treated with ultrasound-guided
percutaneous microwave ablation in The Second Affiliated Hospital of Naval Medical University (Second Military Medical
University) and Shanghai International Medical Center from Jan. 2015 to Dec. 2018 were selected, including 329 in benign
nodule ablation group and 105 in malignant nodule (thyroid papillary carcinoma) ablation group. All nodules were completely
ablated. The ultrasonographic features (including the echo, peripheral acoustic halo, needle tract, calcification, aspect ratio,
boundary and the change of the color Doppler flow) of the ablation areas of the 2 groups at 1, 3, 6 and 12 months after
ablation were analyzed retrospectively, and the similarities and differences between the 2 groups were summarized. At the
same time, the ultrasonic images of the 105 nodules in the malignant nodule ablation group were collected before ablation.
The ultrasonic characteristics of the nodule ablation areas in the 2 groups were compared with those of malignant nodules
before ablation, so as to explore their similar characteristics and key points for differentiation. Results The ablation areas
of the benign and malignant thyroid nodules showed hypoechoic echo with needle tract and hypoechoic acoustic halo after

ablation, with no internal blood flow signal. The ablation needle tracts of 20 nodules were absorbed 12 months after operation,
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and the other needle tracts showed an absorption trend over time. The acoustic halo was incomplete at 1 month after operation,

was complete and clear at 3 months, and was gradually blurred at 6 and 12 months. The clearest boundary was found at 3

and 6 months after operation, but blurred at 1 and 12 months. There was no blood flow signal in the ablation areas from 1

to 12 months after operation. The ablation areas with calcification generally aggregated at 3 months after operation, and

the aggregation became more obvious over time. Before the ablation, papillary thyroid carcinoma showed solid hypoecho,

unclear boundary, coarse margin, incomplete acoustic halo and scattered microcalcification, with internal and peripheral blood

supply, which were similar to the characteristics of ablation areas in the benign and malignant nodule ablation groups at all

time points. Conclusion The ultrasonographic features of benign and malignant thyroid nodules in the ablation areas are

consistent, and some of the ultrasonographic features are similar to those of papillary thyroid carcinoma without ablation, but

they can be identified by needle tract, acoustic halo, calcification distribution and blood supply in the ablation areas.

[ Key words | thyroid nodule; papillary carcinoma of the thyroid; microwave ablation; echo; acoustic halo; needle

tract; boundary; calcification; blood supply
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Fig1 Changes of echo before and after ablation of benign and malignant thyroid nodules

A, B: Before ablation, benign thyroid nodule was isoechoic (A), and malignant nodule was hypoechoic (B); C, D: After ablation,

benign (C) and malignant (D) nodules were hypoechoic.
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Fig2 Characteristics of acoustic halo in thyroid nodule ablation area 3 months after ablation

A: The nodule was surrounded by a complete acoustic halo; B: The nodule was surrounded by a half acoustic halo; C: The nodule was

surrounded by a 1/4 acoustic halo; D: There was no acoustic halo in the nodule.
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Tab 1 Comparison of marginal acoustic halo characteristics in ablation area in thyroid between benign and malignant

nodule ablation groups at each follow-up time point

% (n/N)
Group 1 month 3 months 6 months 12 months
Complete Incomplete Complete Incomplete Complete Incomplete Complete Incomplete
A 31.3(103/329) 62.3 (205/329) 85.7 (245/286) 11.1 (32/286) 49.8 (121/243) 44.0 (107/243) 17.4 (29/167) 43.7 (73/167)
B 21.0 (22/105) 40.0 (42/105) 45.9 (45/98) 15.3(15/98) 18.5(17/92)  46.7 (43/92) 6.0 (4/67)  32.8 (22/67)
¥ value 63.215 91.978 54.930 11.032
P value <0.001 <0.001 <0.001 0.004

A group: Benign nodule ablation group; B group: Malignant nodule ablation group.
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Fig 3 Characteristics of needle tract in thyroid nodule
ablation area
A: The needle track appeared as a long isocenter in the long axis

view; B: The needle track was looped in the short axis view.
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Fig4 Time-lapse changes of calcification in thyroid nodule ablation area

A: 1 month after ablation; B: 3 months after ablation; C: 6 months after ablation; D: 12 months after ablation.
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Fig5 Changes of blood supply in thyroid nodules before and after ablation
A: CDFI before ablation; B: CDFI immediately after ablation; C: CEUS before ablation; D: CEUS immediately after ablation. CDFI:

Color Doppler flow imaging; CEUS: Contrast enhanced ultrasound.
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Tab 2 Ultrasonographic characteristics of thyroid benign and malignant nodules in ablation areas compared

with those of malignant nodules before ablation

Group Low echo Needle Clear A?peCt Hypoechoic halo Blood flow Calcification
range>1/2 tract boundary ratio>1 Complete Incomplete No Internal External Scattered Gathered Without
B before ablation 105 103 0 3 54 0 8 97 94 92 36 0 69
A after ablation
1 month 329 312 322 110 47 103 205 21 0 0 87 0 242
3 months 286 277 283 272 23 245 32 9 0 259 65 22 199
6 months 243 212 232 135 16 121 107 15 0 228 43 44 156
12 months 167 123 138 65 13 29 73 65 0 139 3 84 80
B after ablation
1 month 105 95 101 40 27 22 42 41 0 0 36 0 69
3 months 98 90 90 77 22 45 15 38 0 87 31 5 62
6 months 92 76 81 52 17 17 43 32 0 82 25 11 56
12 months 67 49 56 22 9 4 22 41 0 57 1 35 31
% value® 88.8 755.8 3724 1511 769.6 15933 1354 297.9
P value® <0.001 <<0.001 <<0.001 <<0.001 <0.001 <<0.001 <0.001 <0.001
i value® 29.5 323.1  131.1 419 147.6 7112 96.4 154.5
P value” <0.001 <<0.001 <<0.001 <<0.001 <0.001 <0.001 <<0.001 <0.001

" Comparison of benign nodule ablation (A) group at each time point after ablation and malignant nodule ablation (B) group

before ablation; ": Comparison of B group at each time point after ablation and B group before ablation.
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Fig 6 Histology of thyroid adenoma and acoustic halo immediately and 6 months after ablation

A: Immediately after ablation, the structure and morphology of thyroid follicles remained intact and the nucleus was intact; B: At 6

months after ablation, the thyroid follicular structure was disappeared and the necrotic tissue was formed; C: The acoustic halo area

showed some fibrous tissue hyperplasia 6 months after ablation. Hematoxylin-eosin staining (100 X).
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