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Abstract  In this study, 60 out of 103 patients who underwent surgery for malignant thyroid tumors and a course of 

chemotherapy at the Bukhara branch of the Republican Specialized Scientific and Practical Medical Center of Oncology and 

Radiology in 2015-2023, were examined by immunohistochemical method. Patients were divided into three groups: papillary 

malignant tumors (20), follicular malignant tumors (20), and undifferentiated cancer (20). In immunohistochemical analyses, 

the markers Ki67, p53, and CD34 were studied. According to the results, a high positive reaction to Ki67, p53, and CD34 

markers was observed in undifferentiated cancer, which indicates its aggressive nature and high metastasis potential. In 

papillary and follicular malignant tumors, moderate and low levels of positive reactions were observed. The CD34 marker 

was 100% positive in all cases, and a high level of tumor vascularization was confirmed. This study serves as the basis for a 

deeper study of the morphological and molecular features of thyroid cancer. 
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1. Introduction 

Thyroid tumors are widespread among oncological diseases 

worldwide and are one of the most pressing problems in 

medicine today. The increasing incidence of these diseases 

in recent years, especially the increasing number of highly 

aggressive tumors such as undifferentiated (anaplastic) cancer, 

indicates the need for a deeper study of the complexities of 

their diagnosis and treatment [1,2]. 

There are various forms of thyroid cancer, and their 

biological characteristics differ from each other. For 

example, papillary and follicular malignant tumors are well 

differentiated, grow relatively slowly, and have a better 

prognosis. On the other hand, undifferentiated (anaplastic) 

cancer has rapid growth and metastasis, the effectiveness of 

treatment is low, and the prognosis is unfavorable [3,4]. 

Therefore, the early detection of such malignant tumors, the 

in-depth study of their molecular and biological properties, 

and the development of effective treatment methods are 

among the important tasks of modern oncology. 

Immunohistochemical analysis plays an important role in 

the study of the biological characteristics of malignant 

thyroid tumors. Through these analyses, the progression of 

the tumor, its cell proliferation, genetic changes, and the 

level of blood supply are assessed. In this study, the 

expression of important immunohistochemical markers such  
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as Ki67, p53, and CD34 was studied. 

The Ki67 marker is one of the main indicators reflecting 

cell proliferation. This sign is expressed in all active   

phases of the cell cycle and indicates how quickly the tumor 

grows [5,6]. Studies have shown that undifferentiated cancer 

cells have high Ki67 expression, which confirms their  

rapid reproduction and high invasiveness. In papillary and 

follicular tumors, Ki67 is low or moderate, which indicates 

their relatively slow growth. 

p53 is one of the main gene suppressors that ensures cell 

death (apoptosis) and genetic stability. Mutations in this 

gene can lead to the formation of malignant tumors and their 

aggressiveness [7]. An increase in p53 expression in thyroid 

cancer indicates the aggressive nature of the tumor. It was 

found that p53 is expressed at a high level in undifferentiated 

cancer cells, and at a medium or low level in papillary and 

follicular malignant tumors. This indicates the need for a 

deeper study of the role of the p53 gene in thyroid cancer. 

CD34 is an endothelial marker, reflecting the process of 

angiogenesis in cells. It is used to assess the density of blood 

vessels and the degree of blood supply to the tumor [8,9].  

In the conducted studies, CD34 was 100% expressed in all 

malignant tumors. Especially in undifferentiated cancer, the 

number of vessels marked with CD34 is higher than in other 

types, which indicates rapid tumor growth and a high 

probability of metastasis. 

Immunohistochemical assessment of malignant thyroid 

tumors based on various markers makes it possible to predict 

the degree of their aggressiveness, the potential for metastasis, 

and the effectiveness of treatment. Especially, the assessment 
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of the biological characteristics of the tumor through the 

markers Ki67, p53, and CD34 serves as the basis for the 

development of new individual treatment tactics in clinical 

oncology. 

The conducted studies showed that high expression of 

these markers in undifferentiated malignant tumors increases 

the degree of their malignancy, which indicates the need for 

a more aggressive orientation of the treatment strategy in 

patients. In papillary and follicular malignant tumors, a 

lower expression of these markers indicates their relatively 

slow growth, which increases the likelihood of a better 

response to treatment. 

This study will contribute to a deeper study of the clinical 

and morphological characteristics of malignant thyroid 

tumors, improving methods of diagnosis and treatment.    

It can also be considered as an important scientific basis   

for developing individual treatment strategies based on 

immunohistochemical markers. 

2. Materials and Methods of Research 

103 patients who underwent surgery and received 

chemotherapy courses at the Bukhara branch of the 

Republican Specialized Scientific and Practical Medical 

Center of the Republic of Uzbekistan for Surgery in 

2015-2023 were selected, of which 60 patients were selected 

for immunohistochemical examination. Of these, 20 patients 

with papillary malignant tumors of the thyroid gland, 20 

patients with follicular malignant tumors, and 20 patients 

with undifferentiated cancer were selected and studied by the 

immunohistochemical method. Molecular-genetic markers 

Ki67, P53, and CD34 were studied by immunohistochemical 

research (Table 1). 

3. Results 

In papillary malignant tumors of the thyroid gland, the 

staining of wound cells for the purpose of diagnosing the 

Ki67 marker is described as follows. <10% mild activity, 

10-20% moderate activity, >20% high proliferative activity. 

Of the 20 patients, 5 (25%) had a low degree of positive 

reaction, 12 (60%) had a moderate degree of positive 

reaction, and 3 (15%) had a high degree of positive reaction. 

No negative reaction was observed. (Table 3). 

Table 1.  Stages of immunohistochemical (IHC) examination 

№ Procedure Reagents Duration 

1 Prepare sections 4 µm thick Polylysine-coated slides  

2 Drying sections Room temperature 24 hours 

3 Drying in a thermostat T: 55-60°C 60 minutes 

4 Deparaffinization Ortho-xylene 10 minutes x 3 times 

5 Dehydration 96% ethanol 3 minutes x 3 times 

6 Rehydration Distilled water 10 minutes 

7 Antigen retrieval (Demasking) Demasking buffer, T: 98°C 30-40 minutes 

8 Washing Tris-buffer solution (pH 7.5) 5 minutes 

9 Blocking endogenous peroxidase activity 3% hydrogen peroxide 5 minutes 

10 Washing Distilled water 3 minutes 

11 Incubate with primary antibodies Specific antibodies 20-30 minutes 

12 Washing Tris-buffer solution (pH 7.5) 5 minutes 

13 Incubate with secondary antibodies (detection) Visualization system 20-30 minutes 

14 Washing Tris-buffer solution (pH 7.5) 5 minutes 

15 Visualization with DAB DAB-chromogen 5 minutes 

16 Washing Distilled water 3 minutes 

17 Counterstaining Mayer's hematoxylin 5 minutes 

18 Washing Tap water 1 minute 

19 Dehydration 96% ethanol 2 times x 5 minutes 

20 Clearing (Despiriting) Ortho-xylene 2 times x 5 minutes 

21 Mounting Balsam, cover slip  

Table 2.  The following patients were selected from each group for immunohistochemical examination (n = 60) 

№ Types Number 

1 Papillar malignant tumours 20 та 

2 Follicular malignant tumours 20 та 

3 Nondifferentiated cancer 20 та 
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Table 3.  Degree of proliferative activity of the Ki67 marker in papillary 
tumors of the thyroid gland 

№ Level Patients 

1 <10% low activity 5 (25%) 

2 10-20% moderate activity 12 (60%) 

3 >20% high proliferative activity 3 (15%) 

 

Figure 1.  Moderate positive reaction of the Ki67 marker in papillary 

tumors of the thyroid gland. IGX - Dab chromogen. Ob10xok40 

 

Figure 2.  Degree of proliferative activity of the Ki67 reagent in papillary 

malignant tumors of the thyroid gland 

According to the immunohistochemical picture, malignant 

tumor cells with polymorphism in the papillary structure of 

the thyroid gland are identified, the nuclei of which are stained 

dark brown, the nuclei are hyperchromatic, and malignant 

tumor cells with a large number of mitoses are detected. 

Table 4.  Results of expression of the p53 gene suppressor in papillary 
malignant tumors of the thyroid gland 

№ Level Patients 

1 Negative reaction - 

2 High Positive 6 (30%) 

3 Moderately positive 12 (60%) 

4 Low level of activity 2 (10%) 

20 patients were selected for the p53 test for papillary 

malignant tumors of the thyroid gland. The results obtained 

in all patients were assessed by mild (10-30%), moderate 

(30-60%), and high (60-100%) positive reactions. Of the 20 

patients, 6 (30%) had a low positive reaction, 12 (60%) had a 

medium positive reaction, and 2 (10%) had a high positive 

reaction. No negative reaction process was observed. In the 

papillary structure of the thyroid gland, malignant tumor 

cells that underwent polymorphism with a dark brown nucleus, 

a hyperchromatic nucleus, and a large number of mitoses 

were identified. 

 

Figure 3.  Moderate positive reaction of the p53 gene suppressor in 

malignant tumors of the papillary form of the thyroid gland. IGX - Dab 

chromogen. Ob10xok40 

 

Figure 4.  Level of expression of the p53 gene suppressor in papillary 

malignant tumors of the thyroid gland 

In papillary tumors of the thyroid gland, the CD34 marker 

was assessed by studying the vascular richness of the tumor 

and its dependence on the nature of tumor spread to 

neighboring organs. The obtained results were evaluated by 

negative and positive reactions. A 100% positive reaction 

was observed in all 20 patients (Fig. 5). 

 

Figure 5.  Positive reaction of the CD34 marker in the papillary form of 

malignant thyroid tumors. IGX - Dab chromogen. Ob10. Ok40 
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Under a microscope, a positive reaction of vascular 

endothelium and a density of up to 20-30 vessels of various 

sizes were determined in one field of view. No cases of 

negative reaction were observed. 

In follicular malignant tumors of the thyroid gland, the 

proliferative activity of Ki67 tumor cells was assessed as a 

percentage. The staining of nuclear cells was characterized as 

follows: <10% light activity, 10-20% moderate activity, >20% 

high proliferative activity. Based on these results, it is 

possible to determine the prognostic factor of cancer. 

Of the 20 patients, 8 (40%) had a low degree of positive 

reaction, 10 (50%) had a moderate degree of positive reaction, 

and 2 (10%) had a high degree of positive reaction. No negative 

reaction was observed. Microscopically, according to the 

immunohistochemical picture, in the follicular structure of 

the thyroid gland, malignant tumor cells with polymorphic 

nuclei stained dark brown in small quantities, hyperchromatic 

nuclei, and multiple mitoses were detected. (Fig. 8). 

Table 5.  Degree of proliferative activity of the Ki67 marker in follicular 
malignant thyroid tumors 

№ Level Patients 

1 <10% low activity 8 

2 10-20% moderate activity 10 

3 >20% high proliferative activity 2 

4 Negative reaction - 

 

Figure 6.  The positive reaction of the reagent CD34 in the papillary form 

of malignant thyroid tumors is presented in the form of a diagram 

 

Figure 7.  Low positive Ki67 marker reaction in follicular malignant 

tumors of the thyroid gland. IGX - Dab chromogen. Ob10xok40 

 

Figure 8.  Proliferative activity of the Ki67 marker of follicular malignant 

thyroid tumors 

In follicular malignant tumors of the thyroid gland - 

expression of the p53 suppressor gene, a low positive 

reaction was observed in 10 (50%) of 20 patients, a moderate 

positive reaction in 7 (35%), and a high positive reaction in 3 

(15%) patients. No negative reaction process was observed. 

Immunohistochemically, in the follicular-cellular structure 

of the thyroid gland, malignant tumor cells with polymorphic 

nuclei stained dark brown, hyperchromatic nuclei, and a 

large number of mitosis were identified. (Fig. 9). 

 

Figure 9.  Low positive reaction of the p53 gene suppressor in follicular 

malignant tumors of the thyroid gland. IGX - Dab chromogen. Ob10xok40 

 

Figure 10.  Level of expression of the p53 gene suppressor in follicular 

malignant thyroid tumors 
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Table 6.  Result of p53 gene suppressor expression in follicular malignant 
thyroid tumors 

№ Level Patients 

1 Negative reaction - 

2 High Positive 3 

3 Moderately positive 10 

4 Low level of activity 7 

The results of the study of the CD34 marker in follicular 

malignant tumors of the thyroid gland were assessed by 

negative and positive reactions. A 100% positive reaction 

was observed in all 20 patients. Under a microscope, the 

density of 20-25 vessels of various sizes and the positive 

reaction of the vascular endothelium were determined in one 

field of view. No cases of negative reactions were observed. 

 

Figure 11.  Positive reaction of the CD34 marker in follicular type in 

malignant thyroid tumors. The density of 20-25 blood vessels was determined 

in one field of view. IGX - Dab chromogen. Ob10. Ok40 

 

Figure 12.  Positive reaction of the CD34 marker in malignant follicular 

tumors of the thyroid gland 

In undifferentiated malignant tumors of the thyroid gland, 

the proliferative activity of Ki67 tumor cells was assessed as 

a percentage. Of the 20 patients, 8 (40%) had a moderate 

positive reaction and 12 (60%) had a high positive reaction. 

Low and negative reactions were not observed. 

Microscopic appearance: tumor cells of the thyroid  

gland with cell polymorphism, isolated areas of tumor  

tissue, hyperchromatic nuclei, wide undifferentiated cells, 

polymorphism of tumor cells, nuclei stained dark brown, 

nuclei hyperchromatic, and malignant tumor cells with a 

large number of mitoses were detected. 

 

Figure 13.  High positive reaction of the Ki67 marker in undifferentiated 

malignant thyroid tumors. IGX - Dab chromogen. Ob10xok40 

Table 7.  Level of proliferative activity of the Ki67 marker in 
undifferentiated thyroid cancer 

№ Level Patients 

1 <10% low activity - 

2 10-20% moderate activity 8 (40%) 

3 >20% high proliferative activity 12 (60%) 

4 Negative reaction - 

 

Figure 14.  Degree of proliferative activity of the Ki67 marker in 

undifferentiated thyroid cancer 

 

Figure 15.  High positive reaction to the suppressor of the p53 gene in 

undifferentiated thyroid cancer. IGX - Dab chromogen. Ob10xok40 
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When studying the suppressor of the p53 gene in 

undifferentiated thyroid cancer, a low positive reaction was 

observed in 2 (10%) of 20 patients, a medium positive 

reaction in 10 (50%), and a high positive reaction in 8 (40%). 

No negative reaction process was observed. Microscopic 

appearance: tumor cells of the thyroid gland with cell 

polymorphism, isolated areas of tumor tissue with 

hyperchromatic nuclei of wide, undifferentiated cells of tumor 

cells with polymorphism with dark brown nuclei stained, 

hyperchromatic nuclei and a large number of malignant 

tumor cells with mitosis (Fig. 15). 

Table 8.  Level of expression of the p53 suppressor gene in 
undifferentiated thyroid cancer 

№ Level Patients 

1 Negative reaction - 

2 High Positive 2 (10%) 

3 Moderately positive 10 (50%) 

4 Low level of activity 8 (40%) 

 

Figure 16.  Level of suppressorinin expression of the p53 gene in 

undifferentiated thyroid cancer 

20 patients with undifferentiated thyroid cancer were 

selected. The results obtained in all patients were assessed  

by studying the vascular richness of the tumor and the 

dependence of the CD34 marker on the nature of tumor 

spread to neighboring organs. 

 

Figure 17.  Positive reaction of the CD34 marker in the type of 

undifferentiated thyroid cancer. The density of 30-40 blood vessels was 

determined in one field of view. IGX - Dab chromogen. Ob10. Ok40 

In all 20 patients, a positive reaction was observed in 100% 

of patients. Under a microscope, up to 30-40 vessels of 

varying sizes were observed in one field of view, and a 

positive reaction of the vascular endothelium was noted. No 

cases of negative reaction were observed. 

 

Figure 18.  Positive response of CD34 marker in undifferentiated thyroid 

cancer 

4. Conclusions 

Malignant thyroid tumors are one of the important 

problems in oncology, and their various morphological and 

molecular properties directly affect treatment tactics and 

prognosis. In this study, the expression of immunohistochemical 

markers such as Ki67, p53, and CD34 in papillary, follicular, 

and undifferentiated malignant tumors was studied. 

The results showed that in papillary and follicular malignant 

tumors, Ki67 and p53 markers were expressed at a low or 

medium level, which is associated with their relatively slow 

growth and low invasiveness. The CD34 marker gave a 100% 

positive result in all patients, indicating good vascularization 

of the tumor tissue. 

On the other hand, it was confirmed that undifferentiated 

(anaplastic) cancer has an extremely aggressive nature. In 

this species, the expression of Ki67 and p53 is at a high level, 

which indicates rapid cell proliferation and disruption of 

genetic stability. Also, vascular density, determined by the 

CD34 marker, is highest in undifferentiated cancer, which 

indicates a strong ability of the tumor to rapidly grow and 

metastasize. 

These results contribute to a better understanding of the 

biological characteristics of malignant thyroid tumors. In 

particular, high expression of Ki67 and p53 markers can be 

one of the important indicators of tumor aggressiveness and 

poor prognosis. Assessment of the degree of vascularization 

through CD34 also provides information about the invasiveness 

of the tumor and the potential for metastasis. 

The results of the study show that a deeper study of the 

immunohistochemical properties of thyroid tumors allows 

for their early diagnosis and the development of individual 

treatment tactics. Especially in undifferentiated cancers,  

the nature of the aggressive course and the high probability 

of metastasis indicate the need for a comprehensive approach 

to the treatment process. Therefore, in the future, the 

development of new biological markers and individual 
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treatment strategies for such patients will have important 

scientific and practical significance. 
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