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Abstract. 190 thyroid carcinomas in children aged up to 15 (154 cases) and
adolescents aged 15 to 18 (36 cases) operated at the Institute's Clinic from
1986 to the 30th of June 1995, have been studied using light and electron
microscopy. It has been found in 93.2% papillary, in 3.2% — medullary, in 1%
- anaplastic carcinomas. A typical papillary carcinoma was revealed in 11.5%,
follicular variant — in 39.0%, solid variant — in 28.1%, diffuse and sclerosing
variant - in 3.8%. In cases of solid variant low-differentiated cells prevailed
in the tumor, what manifested itself the most obviously by electron micro-
scopic analysis. The thyroid carcinomas studied in children and adolescents of
Ukraine are characterized by high invasive properties, that is confirmed by a
high percentage (66.5%) of regional metastases.

One hundred and ninety thyroid carcinomas removed from children under 15 years
and adolescents aged 15—18 years at the clinic of the Institute of Endocrinology and
Metabolism of the Academy of Medical Sciences of Ukraine following the Chernobyl
accident (1986—30.06.1995) were studied morphologically. Of them, 154 carcinomas
were resected from children, 36 cases from adolescents. The diagnoses were verified
according to the WHO classification [1]. One hundred and thirty carcinomas were
additionally verified by the international experts. In 98.5% of instances the diagnoses
were confirmed. In 177 cases (93.2%) the experts have found papillary thyroid
carcinoma, in six cases (3.2%) follicular, in four cases (2.1%) medullary, in two cases
(1%) anaplastic thyroid carcinoma and in one case (0.5%) malignant lymphoma was
revealed. It is obvious that excluding a small number of cases thyroid carcinomas in
Ukrainian children and adolescents after the Chernobyl accident display mainly
papillary forms.

As histopathological analysis of papillary carcinomas has shown non—encapsulated
tumors prevail (91.2%). The capsular invasion was registered in 50.0% of cases and
infiltration of the surrounding soft tissues in 37.4% of cases. In 54.9% signs of
intraglandular spreading were observed when tumor sites or psammoma bodies are
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found in relatively unchanged tissue. Classical papillary carcinoma in children and
adolescents was found in 11.5% of cases. It consists of numerous characteristic
papillae. Papillary structures in the tumors studied were characterized by typical clear
nuclei, usually oval or rounded. Nuclear chromatin was located mainly in the
periphery and as a rule, was absent in the central part, this gave the nucleus the
"ground—glass" appearance. In addition, the papillary carcinoma cells were
characterized by grooves, intranuclear inclusions and evidence of nuclear
overlapping. Electromicroscopically in papillary areas of carcinomas studied well
differentiated thyrocytes were observed. They differed in the degree of functional
activity. Cells with well developed cytoplasmic organellas prevailed showing granular
endoplasmic reticulum, mitochondria, and the Golgi complex. In the apical part of
such cells a large amount of secretory granules is accumulated, numerous microfilli
protrude into the follicle lumina. Desmosomal contacts are most common among
intercellular junctures. There are also dense, low—active thyrocytes with unevenly
broadened (even lacunae are formed) small canals of granular endoplasmic
reticulum and pycnomorphous perishing cells in the state of desquamation. Nuclei of
tumor cells have markedly uneven, cut nucleolemma outline. The nuclei of the tumor
cells were indented with low heterochromatin content and cytoplasmic "inclusions"
into nucleoplasm, which is typical for this carcinoma pattern. These "inclusions" are
not true intranuclear inclusions, but just reflect deep and complex nucleolemmal
invaginations. Cytoplasmic inclusions are often represented by so—called M—bodies
[2]. Their presence proves distinct malignant character. Changes in the nucleus are
very important diagnostic criteria of papillary carcinoma for cytologists and
pathologists when studying the specimens with light microscope [3,4].

In the majority of tumors studied (39.0%) follicular pattern was predominant.
Nuclei in follicular areas are also clear and poor with chromatin. Typical papillary
structures were not numerous or absent. The main distinctive features of such
carcinoma are cytologic peculiarities in the nucleus of tumor cell [4].

In solid variant (28.1%) the alveolar—solid pattern prevailed, and tumor sites were
divided by connective tissue. Electromicroscopy revealed solid areas in the
parenchyma consisting of poorly differentiated cells, when solid variants of papillary
carcinoma were studied. Special attention was paid to details such as: smaller size,
changed forms, presence of processes, and a decrease of organoid content [2,5].
Often only separate small canals of granulated endoplasmic reticulum, flocks of
ribosomes, mitochondria and large vacuoles were observed, findings that typical of
the early stages of embryogenesis of endocrine glands. It should be pointed out that
clusters of poorly differentiated cells were detected in the so-called uninvolved part
of the thyroid gland thus indicating multifocal tumor growth. The cells may adjoin
each other or may be separated by wide lacuna—like intercellular spaces which is. a
typical sign of small—cell carcinoma simplex. The remaining desmosomal contacts
(though not numerous) allow to differ these cells from transformed lymphocytes on
ultrastructural level, i.e. to make differential diagnosis of poorly differentiated
thyroid tumor and malignant lymphoma [5,6]. In the described solid sites preformed
Askanazy-Hurthle cells are revealed. The latter may be d i - and multinuclear with
distinct nucleolemma invaginations. Mitochondria in the cytoplasm are numerous, as
usually, but polymorphism in their form and size, matrix osmophilia, cryst content is
observed.
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Diffuse sclerosing variant was observed in 3.8% and in 17.6% tumors showed
combined papillary-follicular-solid pattern and characterized by diffuse tumor
growth, signs of sclerotic manifestations, lymphoid infiltration, prominent invasion of
the tumor cells in the lymphatic vessels (66.5% of cases) and a large number of
psammoma bodies. In 23.6% of cases invasion in blood vessels was demonstrated. In
carcinomas from children under 15 these figures were higher: 79% for invasion in
lymphatic vessels and 38.8% for invasion in blood vessels. Ultrastmcture of the
tumor vessels is characterized by edematous endothelium protruding into the lumina
and by reduced micropinocytotic activity on a background of thickened basement
membranes. Such changes in the components of the vascular wall were described for
radiation exposure [7]. From our point of view, ultrastructural criteria of the initial
stages of metastatic spreading of tumor cells is most interesting. These tumor cells
lose their intercellular bonds, become rounded and may be found both in the capsule
of the gland and occasionally in the lumina of tumor vessels. Lymph node metastases
were registered morphologically in 59% of cases (in children in 63.3%). As a rule
tumor metastases contain characteristic papillae, follicular and solid areas. In the
solid areas cell clusters had preformed nuclei similar in structure to the focus of
origin.

Thus light— and electromicroscopically studied papillary carcinomas from children
and adolescents in Ukraine are characterized by highly invasive properties and signs
of aggressive behavior, this being confirmed by a high percentage of regional
metastases. The role of radiation factor in the increase of thyroid malignancy in
children and its contribution to pathomorphism of the studied tumors needs deep
analysis and further investigations.

References

[1] Chr.Hedinger, E.D.Williams, L.H.Sobin, Histological Typing of Thyroid Tumours. WHO, 2nd
Edn. Berlin, Springer, 1988.

[2] D.W.Henderson et al., Ultrastructural appearances of tumours Diagnosis and classification of
human neoplasia dy electron microscopy. Edinburgh, London, Melbourne and N.Y., 1986,150 -156

[3] V.A.LiVolsi, Surgical Pathology of the Thyroid. WB Saunders, Philadelphia, 1990.
[4] S.R.Kini, Thyroid. Guides to Clinical Aspiration Biopsy. Igaku-Shoin, N.Y.-Tokyo, 1989,362 p.
[5] J.V.Johannessen, V.E.Gould, W.Jao, The fine structure of human thyroid cancer. Human

Pathology 9 (1978) 385-400.
[6] J.V.Johannessen, M.Sobrino-Simoes, Well differentiated thyroid tumors. Problem in diagnosis

and understanding. Pathology Annual 18 (1983), pt.l, 255-285.
[7] J.Rosai, M.L.Carcangiu, R.Delellis, Atlas of Tumor Pathology. Tumors of the Thyroid Gland.

Armed Forces Institute of Pathology, Washington, 1992.

• 805 -


