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[Abstract] Objective To investigate the changes of tissue structure in the ablation area after microwave ablation
of thyroid nodules and to identify the appropriate time for pathological evaluation of the ablation area. Methods From
January 2017 to December 2018, a total of 69 core-needle biopsy tissue samples from the ablation area of thyroid nodules
in 60 patients were investigated histologically using H-E and immunohistochemical staining. The samples were taken
after microwave ablation at different stages and from different areas. Cellular morphology and tissue structure as well as
thyroid transcription factor 1 (TTF1) in the tissues from the central zone and marginal zone of ablation area were observed
immediately, 1 month, 3 months, 6 months and 12 months after microwave ablation. Results Successful biopsies were
achieved in 69, 12, 19, 25 and 13 ablation areas immediately, 1 month, 3 months, 6 months and 12 months after microwave

ablation. There was no necrosis but only coagulated degeneration in both the central zone and marginal zone of the 69 (100.00%)
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ablation areas immediately after microwave ablation. At 1 month after microwave ablation, 9 (75.00%) samples of central zone

and 9 (75.00%) samples of marginal zone showed complete necrosis. At 3 months, 16 (84.21%) samples of central zone and

15 (78.95%) samples of marginal zone showed complete necrosis. At 6 and 12 months, all (100.00%) samples of central zone

and marginal zone became necrotic completely. Conclusion The histopathologic feature of thyroid nodules after microwave

ablation varies with time. There is only coagulated degeneration in the freshly ablated thyroid tissue, and no necrosis is found.

Necrosis occurs and progresses to the whole ablation area in all patients. It suggests that the reliable therapeutic effect of

microwave ablation on thyroid nodules is due to complete necrocytosis. Necrosis occurs in all the ablation area at 6 months after

microwave ablation, indicating the 6" month is an appropriate time for pathological evaluation of the ablation area.

[Key words] benign thyroid nodule; papillary thyroid carcinoma; Hashimoto’s thyroiditis; microwave ablation;

histopathology; necrosis; fibroplasia
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Fig1 Histology and immunohistopathology findings were similar to the natural state in marginal ablation zone of
thyroid nodules immediately after microwave ablation

A: Each thyroid follicle lumen was intact, and varied in size and similar in shape. The colloid in the follicular lumens was obviously
dehydrated. The follicular epithelial cells were intact, cubic or flattened without atypia. The diagnosis was nodular thyroid goiter,
consistent with the pre-ablation diagnosis. B: The structure of the follicle lumens was indistinct. The shapes of follicular epithelial
cells were from cubic to columnar, arranged in cords or micro-follicular shape, and without atypia. Hyperplasia of fiber tissue was also
seen. The diagnosis was follicular thyroid adenoma, consistent with the pre-ablation. C: The follicular epithelial cells were columnar
with large oval nucleus which were overlapping and had nuclear grooves. The cells arranged in a papillary shape, and the center
consisted of fibrovascular tissue. The diagnosis was papillary thyroid carcinoma, consistent with the pre-ablation. D: Histochemical
staining of TTF1 was positive in papillary thyroid carcinoma immediately after ablation, consistent with pre-ablation. TTF1: Thyroid

transcription factor 1. A-C: H-E staining; D: Immunohistochemical staining. Original magnification: X200
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Fig 2 Partial necrosis in ablation area of nodular
thyroid goiter 1 month after microwave ablation
in microscopic images
A: Central zone, most thyroid follicles were incomplete, and
the follicular epithelial cells were indistinct; B: Marginal zone,
although a few follicular epithelial cells can be seen, the follicles

were incomplete. H-E staining. Original magnification: X200
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Fig 3 Partial necrosis in ablation area of Hashimoto’s

thyroiditis nodular 1 month after microwave ablation in
microscopic images

A: Central zone, there were follicles with different sizes in most of
the area and a pink amorphous mass of necrotic material in the small
part of them; B: Marginal zone, obvious fibrous tissue proliferation,
diffusely distributed lymphocytes were observed, there were no

follicles. H-E staining. Original magnification: X200
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Fig4 Complete necrosis in ablation area of nodular thyroid

goiter 1 month after microwave ablation in microscopic images
There were no follicular epithelial cells in both central zone (A)
and marginal zone (B). H-E staining showed pink amorphous

mass of necrotic material. Original magnification: X200
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Fig5 Complete necrosis in ablation area of papillary

thyroid carcinoma 1 month after microwave ablation
in microscopic images
H-E staining showed obvious fibrous hyperplasia and
diffusely distributed lymphocytes in the central zone (A) and

marginal zone (B). There was no papillary structure. Original

magnification: X200
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Fig 6 Complete necrosis in ablation area of papillary
thyroid carcinoma 3 months after microwave ablation in
microscopic images
H-E staining showed pink amorphous mass of necrotic material
in central zone (A) and marginal zone (B). A few of these
follicular epithelial cell outlines were seen in the marginal
zone, the interstitial fibrous tissue was proliferated with hyaline

degeneration. Original magnification: X200
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Fig7 Complete necrosis and fibrous tissue proliferation in ablation area of papillary thyroid carcinoma 6 months after
microwave ablation in microscopic images
A: Central zone, only a few flattened follicular epithelial cells were seen. The cellular structure was destroyed by ablation. Foreign
body granuloma and fibrous tissue proliferation were observed. B: Marginal zone, a few incomplete follicles and a large amount of
fibrous tissue proliferation were seen. C: Marginal zone, expression of TTF1 was negative. TTF1: Thyroid transcription factor 1. A, B:

H-E staining; C: Immunohistochemical staining. Original magnification: X200
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Fig8 Complete necrosis in ablation zones of nodular thyroid goiter 6 and 12 months after

microwave ablation in microscopic images
H-E staining showed pink amorphous mass of necrotic material in the central zone (A) and marginal zone (B) at 6 months, and in the

central zone (C) and marginal zone (D) at 12 months after microwave ablation. Original magnification: X200
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Tab 1 Necrosis rates of tissues from central zone and marginal zone of thyroid nodules after microwave ablation

n (%)

Ablation zone N Complete necrosis Partial necrosis No necrosis
Central zone

1 month 12 9 (75.00) 2 (16.67) 1(8.33)

3 months 19 16 (84.21) 3 (15.79) 0(0.00)

6 months 25 25 (100.00) 0(0.00) 0(0.00)

12 months 13 13 (100.00) 0(0.00) 0(0.00)
Marginal zone

1 month 12 9 (75.00) 2 (16.67) 1(8.33)

3 months 19 15 (78.95) 4(21.05) 0(0.00)

6 months 25 25 (100.00) 0(0.00) 0(0.00)

12 months 13 13 (100.00) 0(0.00) 0(0.00)
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