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A Study of the Presence of Ground Glass Nuclei in Papillary
Carcinoma
—The Effect of Various Fixatives on Paraffin-Embedded Sections—

Tokuhiko Kiyono

It is universally accepted that the presence of ground glass nuclei is an important
finding in the diagnosis of papillary carcinoma of the thyroid. However, they appear
only in specimens in paraffin-embedded histological sections, and not in frozen
sections or cytological specimens. This led to the conclusion that ground glass nuclei
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are an artifact of fixation and/or embedding. However, if they are an artifact of
fixation or embedding, a question arises as to whether or not such an artifact is of
value as a definitive sign for establishing a diagnosis of papillary carcinoma. This
study was undertaken to try to answer that question.

1) To confirm whether or not the author’s microscopic observations were exact,
we attempted to carry out automatic imaging analysis with the Interaktives Bild-
Analysen System (IBAS). The author’s microscopic observations consisted of data
obtained by the IBAS.

2) Among 20 cases of papillary carcinoma, clear nuclei were observed in 11 cases
(55%) and pseudoclear nuclei were noted in 20 cases (100%). When 1,000 papillary
cancer cells were counted in 10 cases, the average incidences of clear nuclei and
pseudoclear nuclei was found to be 0.51% and 18.3%, respectively. In 10 cases in
which 1,000 cells were counted, the average incidence of pseudoclear nuclei was 1.5
% in follicular carcinomas, 2.8% in follicular adenoma and 1.8% in adenomatous
goiters. The incidence of pseudoclear nuclei in papillary carcinoma was higher than
that for the other nodular lesions (p<0.001) . No clear nucleus was found in follicular
carcinomas, follicular adenomas or adenomatous goiters. Therefore, it seems
rational to consider pseudoclear nuclei to be ground glass nuclei.

3) The incidence of ground glass nuclei fixed with 20% formalin during a five
year period was higher than that in 24-48 hours (p<0.01).

4) The incidence of ground glass nuclei in compound fixatives was higher than
that in 20% formalin. The incidence of ground glass nuclei increased with higher
concentrations of formalin. This was also true in benign lesions. (Accepted on February
25, 1994) Kawasaki Igakkaishi 20(2) : 67—76, 1994
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Fig. 2. The entire nucleoplasm (w) and the center part of the
nucleoplasm (c) were traced to obtain a w/c ratio for
classification of clear nucleus, pseudoclear nucleus and
ordinary nucleus with the IBAS.
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