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Morphometric Parameters of Benign Tumors
of the Thyroid Gland
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Abstract Morphometric indicators of benign tumors of the thyroid gland depend on quantitative and qualitative changes
in pathological changes prevailing in the process and are expressed by different indicators in different histotopographical
types of benign tumors. Precisely, the morphometric changes through these indicators are the basis for developing a software
system for pre-prognostication and the development of a software system for predicting the risk level of tumors through
specific numbers and a mathematical algorithm. At the same time, it serves to apply the parametric precision points required
for modern inspections through software indicators. In PET (positron emission tomography), which is one of the modern
examination methods, the values indicating the pre-risk level of the tumor are shown through the morphometric points of the
organ when determining the level of saturation with glucose isotopes of the tissue and are necessary for further improvement

of diagnosis.
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1. Introduction

In 2017, the 4th edition of the World Health Organization
(WHO) Classification of Endocrine Tumors was published.
Information about thyroid tumors in this nomenclature has
changed significantly as a result of clinical-morphological
and molecular-genetic studies. Benign thyroid tumors
can develop anywhere on the gland. Benign tumors are
divided into two groups: adenomas and cystic (10%) tumors.
Adenomas: follicular (15-20%), hyalinized trabecular
adenoma, macrofollicular (colloid), atypical, papillary,
functional, oxyphilic, and others.

Benign tumors of the thyroid gland are more common in
women over 40 years of age. These tumors mainly develop
when the mechanism of gland cell division is disturbed, the
autonomic nervous system is derailed, and thyroid hormones
are overproduced. Tumor development is clinically observed
with weight loss, hypermetabolism, mood disorders, profuse
sweating, intolerance to heat, rapid fatigue, and voice
changes.

Purpose: to further improve the application of specific
aspects of morphometric indicators of thyroid tumors and
the methods of modern examination of the determined
indicators.

2. Materials and Methods
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423 adenomas of the rthyroid gland were surgically
removed during 5 years in the practice of the Republican
Specialized Oncology and Radiology Scientific and Practical
Medical Center and branch of the Tashkent region of the
Ministry of Health of the Republic of Uzbekistan.

Research results and their discussion: For morphometric
examination, thyroid gland was removed from 683 patients
who were surgically removed. It was determined that the
age of the patients was from 21 to 76 years. The frequency of
adenomas according to the age of patients is presented in the
table below (Table 1).

3. Research Results and
Their Discussion

Table 1. Distribution of the examined material by age groups and types of
adenoma, numbers

Age Types of adenomas Total
groups FA GA MakA AA PA) OksA

21-30 5 3 12 10 0 2 32
31-40 9 5 31 24 9 5 83
41-50 16 25 29 62 13 7 152
51-60 24 13 44 128 14 11 234
61-70 9 9 18 107 7 4 154
71-80 3 3 0 14 6 2 28
Total 66 58 134 345 49 31 683

For morphometric examination, thyroid gland was taken
from 683 patients who were surgically removed. It was
determined that the age of the patients was from 21 to 76



American Journal of Medicine and Medical Sciences 2022, 12(12): 1338-1340

years. The frequency of adenomas according to the age of
patients is presented in the table above (Table 1).

As a result of histological examination of the biopsy
material, 6 types of thyroid adenomas were identified:
1) follicular adenoma (FA), 2) hyalinized tubular adenoma
(GA), 3) macrofollicular adenoma (MakA), 4) atypical
adenoma (AA), 5) papillary (PA) and 6) oxyphilic adenoma
(OksA).

From the total number of adenomas, 88 were
distinguished according to histological staining according
to histological examination: 1) follicular adenoma (19),
2) hyalinized tubular adenoma (13), 3) macrofollicular
adenoma (20), 4) atypical adenoma (16), 5) papillary (12)
and 6) oxyphilic adenoma (8).

Hematoxylin-eosin-stained histological sections were
scanned and morphometric examination was performed
based on the program. The length and width of the epithelial
cells, the length and width of the nuclei, the length and width
diameter of the follicles and the colloid were measured.
Based on the obtained quantitative indicators, the area of
colloid and follicles was calculated using the following
formula: S=mab/4, where S is the area; a — longitudinal
diameter; b — transverse diameter.

The size of the core was calculated based on the spheroid
size using this formula: V=4mha2/3, where V is the volume;
h — core length; a is the width of the nucleus.

The volume of the cell was calculated based on the volume
of the cylinder in the following formula: V=rhd2/4, where V
is the volume; h — cell length; d is cell width.

The size of the cytoplasm was calculated based on the
difference between the size of the cell and the size of
the nucleus. As a result of them, "The difference of the
nuclear-cytoplasmic ratio was determined.
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As shown in the table of morphometric indicators, it was
found that in safe adenomas of the thyroid gland, the height
of the epithelium of the follicle wall was 4-5 um, and the
thickness was 6-7 pm, while it was the smallest in follicular
and macrofollicular forms, and relatively large in atypical,
papillary, and oncocytic adenomas. Accordingly, the size
of the epithelial cell was the lowest (112.5+4.56) in the
hyalinized adenoma, and the highest (171.5£4.8) in the
oncocytic adenoma. It can be concluded that due to the
expansion of follicles in normal forms of adenoma, the
epithelium covering its wall atrophies and shrinks, and in
atypical and oxyfid forms, epithelial cells become
morpho-functionally activated, and their size and volume
naturally increase.

The results of morphometric calculations of follicular
epithelial nuclei were also observed to change in accordance
with the above changes. It was observed that in normal forms
of adenoma, the nuclei of epithelial cells are relatively small
(3.23+0.08), and in atypical forms they increase in size
(4.54+0.06). It was found that the volume of the nucleus in
follicular adenoma was only 58.12+3.56 pum3, while in
oncocytic adenoma it increased almost 3 times, that is, it was
142.7£4.9 um3 (Table 2). Studies have shown that if the size
of the nucleus is small, the area of the cytoplasm is large, and
as the size of the nucleus increases, the area of the cytoplasm
decreases.

The nuclear-cytoplasmic index, which shows the
proliferative level of the cell, as determined in any cell.
According to the determination of different forms of thyroid
adenomas, it was found that this index has a low index
compared to normal forms of adenoma, and high indices in
atypical forms (Table 2).

Table 2. Morphometric indicators of tissue structures of thyroid adenomas

Indicators Types of adenomas
FA GA MakA AA PA) OksA
Cell height (um) 4,56+0,2 4,64+.09 5,1+0,3 5,74+0,2 5,12+0,1 6,2+0,3
Cell thickness (um) 6,14+0,3 5,86+0,1 6,1+0,2 6,3+0,12 6,23+0,13 7,3+0.24
Cell Volume (um3) 146,7+5,47 112,5+4,56 164,45,17 155,4+3,8 165,3+3,8 171,5+4,8
Core height (um)) 3,86+0.09 3,23+0.08 3,45£0.07 4,12+0,9 4,23+0,08 4,54+0,06
Core thickness (pm) 3,12+0,09 2,89+0,08 2,78+0,07 3,15+0,06 3,43+0,08 3,78+0,07
Core volume (pm3) 58,12+3,56 62,8+4,6 71,8+4,9 123,7+5,4 132,4+5,1 142,7+4,9
Cytoplasm volume (um3) 82,6+3,9 91,6+5,2 109,4+6,1 76,4£4,3 67,8+£3,8 96,3£3,9
Nuclear-cytoplasmic index 0,64 0,54 0,76 0,81 0,94 0,88
DosHKyTa ypTaya y3yHIUrH (MKM) 278,5+3,2 187,2+2,9 176,3+2,8 156,4+3,7 187,4+5,8 123,7£2,9
The average width of the follicle (um) 254,2+2 9 166,4+6,8 156,4+3,4 118,5+3,3 165,7+4,4 128,4+4,1
Colloidal length dimension (um) 288,5+3,2 197,2+2,9 196,3+2,8 186,4+3,7 187,4+5,8 163,7£2,9
Colloid cross-sectional dimension (pm) 178,5+3,2 137,2+2,9 146,3+2,8 126,4+3,7 177,4+5,8 143,729
Follicle average area (um3) 67784, +5,16 | 42351,3+6,23 | 21234,2+2,44 | 24351,3+2,34 | 25623,1+0,12 | 18675,3+4,56
Average colloid area (um3) 57784, £516 | 32351,3+6,23 | 31234,2+2,44 | 22351,3+2,34 | 23623,1+0,12 | 17675,3+4,56
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Since the main tissue structures in thyroid adenomas are
follicles, when their sizes were examined by morphometric
methods, it was found that even in normal forms of adenoma,
the length of the follicles is 278.5+3.2, the width is
254.242.9 um, and the dimensions of the colloid are: length -
196.3+2.8, width - 146.3+2.8 um, while in atypical and
oncocytic forms of adenoma, these dimensions decrease, that
is, follicle length - 163.7+2.9, width - 143, It was observed
that the long diameter of the colloidal liquid was 74+2.9 um,
128.444.1, and the narrow diameter was 123.7+£2.9 pm.

4. Conclusions

1. It was found that the size of the epithelium and nuclei
of thyroid gland adenomas is relatively smaller in
normal forms, and larger in atypical and oncocytic
forms, and accordingly, the cell size has also increased
accordingly.

2. Since follicles are the main tissue structures in thyroid
adenomas, their size was observed to be twice as small
as compared to the width in normal forms of adenoma,
and in atypical and oncocytic forms.
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