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ABSTRACT 

BACKGROUND: The chosen study mainly investigates the adenomatous polyps, which play an 

essential role in the development of colorectal cancer. The risk of colorectal carcinogenesis can be 

reduced by polypectomy and close medical surveillance over patients. The importance of stem 

cells in the development of carcinoma is considered vital. Thus, studying the frequency and 

prevalence of stem cells in colorectal polyps helps more in the early detection and prevention of 

cancer in patients. The evaluation of stem cells in adenomatous polyps can provide clear-cut 

information about the development of carcinoma.  

METHOD: For this purpose, the study mainly aims to examine the usefulness of CD133, a stem 

cell marker for the accurate diagnosis of colon polyps. Previously, the colorectal polyps in 60 

males and 40 females were pathologically reassessed first at Azerbaijan Medical University and 

then at the Pathology Department under Meram Medical Faculty.  

RESULTS: During the investigation, Hematoxylin - Eosin stained preparations were examined 

and cases with and without dysplasia were identified. CD133 stain was performed 

immunohistochemically to paraffin blocks of all cases and CD133 stained preparations were 

investigated by image analysis software and CD133 stained cells in the unit area were 

automatically integrated into the same image analysis system. At the end of the study, the current 

clinical information of the cases was reached out, the cases developed malignancy were identified.  

CONCLUSIONS: In conclusion, amid the investigation, the statistical significance of CD133 

expression was detected in cases with the dysplasia and malignancy. 
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Introduction 

The colorectal polyps are intraepithelial lesions, which can be detected in different sizes 

especially in over 50 years of aged patients. [1,2] It is a clear fact that the colorectal polyps are not 

only benign tumors of a large intestine but also a precursor of malignancy. The dysplasia can also 

be observed in colorectal adenomas showing that it is the predecessor of malignant tumors. 

Moreover, the development of colorectal adenomas in the colon is also the main insignia of 

malignant tumor progression. The number of polyps, histological structure, and grade of dysplasia 

is essential during the transition to malignancy. Besides, the complex glandular crowding and 

irregularity, prominent glandular budding, cribriform structures, vague luminal papillary 

extensions, and back-to-back glands were observed in the analysis. The malignancy rate of 

adenomatous polyps larger than 1 cm has been reported 15% within 10 years. [3] 

        Many studies show that stem cells are effective in the development of malignancy. [4,5,6] In 

this matter, it is necessary to find out the correct determinant to accurately identify the cancer stem 

cells. Therefore, immunofluorescent staining of tissue-arrays, cell culture, the growth conditions, 

immune-fluorescent staining of cells, flow cytometer, and Western blot analysis is used for this 

purpose. [7] CD133 is a sensitive marker for both colorectal adenomas and colorectal carcinomas and 

also is a potential TIC-initiating cell indicator and transmembrane glycoprotein detected at the 

apical portion of the cell surface, which is released from human hematopoietic primitive cells and 

epithelial stem cells. CD133 has been associated with several single organ tumor-initiating cells 

such as breast, prostate, liver, pancreas, lung, brain, and colon. [8] It has also been reported that the 

CD113 may be a marker for predicting aggressive behavior and poor prognosis in CRC patients. 

[9] As the stem cell marker, it was also associated with the histological grade and size in colorectal 

adenomas. [10]  

        The main purpose of this study is to inspect the relationship between CD133 expression, 

dysplasia, and malignancy in colorectal polyps and acquire prognostic information with the 

amount of CD133 expression in colorectal polyps. It has been revealed that CD133 promotes a 

colon cancer progression activating the protein kinase “B” by signaling trail. However, this 

activation mechanism remains unclear. [10]  Also, CD133 expression is high in polyps, which 

subsequently develops cancer according to the literature. [11] 
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Materials and methods 

Study design 

In this study, the polyp’s endoscopic biopsy material was examined in correlation to the 

patient’s following at the Endoscopy Unit of the Central Customs Hospital in Baku. In this regard, 

the patients having bowel habit disorders, bleeding, bloody mucus, and constipation were selected 

for the colonoscopy examination. Simultaneously, the patients who completed the age of 45 and 

applied for screening were also included in the study. The intestinal bowel preparation was 

completed on the day before the clinical examination. In the case of the detection of polyps, those 

patients had undergone polypectomy, and the procedure was performed according to the size of 

the polyps. The forceps biopsy was completed in polyps less than 0.5 cm in size. During the 

process, the larger polyps were pulled with a clamping ring and removed polyps were divided into 

three groups according to their macroscopic sizes estimated small (<1 cm), medium, (1 to 3 cm), 

and large (> 3 cm) ones.  

The tissue preparation was completed at Pathomorphology Department within the 

Central Customs Hospital. Initially, cases of dysplasia and non-dysplasia were identified in 

Hematoxylin Eosin stained preparations, resulting in two groups with and without dysplasia. 

Additionally, the new 0.5-micron sections were made from the previously paraffin-embedded 

tissues by using a microtome. The tissue sections were immunohistochemically stained with the 

help of an automatic dyeing machine (CD133 Polyclonal Antibody, ProteinTek, Catalog Number: 

18470-1-AP) (BenchMark XT Automatic IHC / ISH Staining Device, VENTANA). (See Fig. 1 

and 2 below)  Fig 1. HE staining of the adenomatous polyp with severe dysplasia and the 

significant hyperchromasia and pleomorphism were observed in the nuclei. 
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Fig 2. HE staining of an adenomatous polyp with mild dysplasia. Nucleus has mild hyperchromasia 

and pleomorphism. 

 

After the staining, the preparations were covered with lamellae and CD 133 was examined 

with a “Nikon Eclipse E400 light” microscope. The same fields were selected as possible in each 

CD133 stained slides and were photographed with a Nikon Coolpix 5000 camera attached to a 

Nikon Eclipse E400 light microscope at the same microscopic amplification. Nikon micrometer 

microscope slides (Scene Micrometer Type A, MBM11100) were also photographed at the same 

microscopic amplification. All photographs were then transferred to a PC environment and were 

analyzed using the Clemex Vision Lite 3.5 Image Analysis Software (Longueuil, Canada). The 

image analysis process began with length calibration, which was performed using a Nikon 

micrometer slide photo. Then, 319066.2 um2 areas in all cases of photographs were determined by 

using Clemex Vision Lite 3.5 Image Analysis program. Nevertheless, the damaged cells were not 

assessed during the clinical procedure, because, the evaluator did not discern the nature of the 

cases. (See Fig. 3 below) 

  

Fig 3. CD133 staining of the adenomatous polyp with severe dysplasia. 

      (a) 
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CD133 staining of the adenomatous polyp with mild dysplasia.

   (b) 

                            Positively stained cells labeled in the image analysis system. 
 

 

  

                                              

 

 

                                                                                                      (c)  

 

We chose the CD133 expression because of its well-known property as the stem cell 

biomarker.[12] Our pathological evaluation was a retrospective study. The archive preparations of 

the cases were examined and CD133 staining was performed from the blocks in the archive. To 

find out the current situation of the cases, all patients underwent clinical follow-up in the 

procedure. During the medical investigation, the biopsy was performed in patients with suspected 

malignancy, the pathologic examination was performed from these biopsies, and as a result, the 

patients with malignancy were selected. It was investigated that CD133 values could give an idea 

about the development of malignancy in advance. During the procedure, whether the cases had 

dysplasia or not, the relationship between CD133 and the number of positive cells, sex, 

malignancy, size, and histological type of polyps were also evaluated by using SPSS 20.0. 

The relationship between dysplasia and malignancy development was found by the 

McNemar test. (p<0.000) When the Kappa value was also evaluated statistically, the agreement 

was found at Kappa=0.653, p<0.000.  
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Results 

During the medical examination, the gender distribution of the cases was determined as 60 

males and 40 females. During the 4-year medical follow up of patients, the histopathological 

evaluation detected tubular adenoma in 45 cases, tubulovillous adenoma in 23 cases, inflammatory 

polyp in 16 cases, hyperplastic polyp in 13 cases, serrated polyp in 2 cases and villous adenoma in 

one case. During the initial HE study, the cases were examined for the presence or absence of 

dysplasia and it was observed that 42 cases had dysplasia and the remaining 58 cases had no 

dysplasia. In the clinical examination, some of our patients in this group had bleeding, bloody 

mucus, constipation, and bowel habit disorder. The study had a polyp number ranging from 1 to 3 

in each case. When these 42 cases with the dysplasia were followed, 26 (61.9%) cases progressed 

to be malignant over 6 months; however, malignancy did not develop in the remaining 16 cases. 

(38.1%) Compared to the previous cases, we did not find malignancy over the following period in 

58 cases with absent dysplasia. In dysplastic cases, the number of CD133 positive cells in the unit 

area was calculated as 33.60 ± 15.22. This value was 3.47 ± 3.62 in non-dysplasia cases. In the 

Man n Whitney U test, the median and 1st and 2nd Quartile in cases with dysplasia were calculated 

as 31.50 (24.00-39.50) and the median and 1st and 2nd Quartile in cases without dysplasia were 

estimated as 3.00 (25-5). Accordingly, a statistically significant difference was found between the 

number of CD133 stained in the unit area and the presence or absence of dysplasia (p˂0.000). 

Therefore, there was a high correlation between the presence of dysplasia and CD133 staining. 

(Eta = 0.827) When the ROC Curve was plotted, the area under the curve was found to be 0.997. 

The cut off value of the CD133 was suggested 10 according to the ROC curve. Subsequently, in 

cases of developing malignancy, the number of cells stained with the CD133 in the unit area was 

found to be 36.08 ± 17.63. The numbers of cells stained positive with the CD133 was calculated 

as 9.11 ± 12.06 in the cases without malignancy. As a result of clinical procedure, the CD133 

expression level was analyzed according to polyp’s size, where three groups were divided into 

small polyps (up to 1 cm), middle polyps (1-3 cm), and large polyps (over 3 cm). (See Fig. 4 

below) 

 

 

 

 



Vol. 76 | No. 8/1 | Aug 2020
DOI: 10.21506/j.ponte.2020.8.6 International Journal of Sciences and Research

83

 

 
 

 

 

Fig 4. The length calibration was performed in Clemex Vision Lite 3.5 Image Analysis 

System using the Nikon micrometer slide photo. 

 

 

 

 

 

                                                                (a) 

  

The ROC curve is drawn from the point of positive CD133 values in the unit area of the 

cases with and without dysplasia. 

              (b)                

The ROC curves are drawn from the point of CD133 values of the cases specifying 

developed and not developed malignant in the unit area. 

                                                              (c)  
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CD133 expression was detected as 12.40 ± 15.12 in 80 small polyps, as 28.41 ± 21.83 in 

17 middle polyps, and in 3 large polyps were estimated as 45.67 ± 13.80. In the analysis, we 

observed that CD133 expression in the unit area increased due to the size of the polyp. The 

dysplasia was detected via the microscopic examination at 26 (32.5%) out of 80 patients shredding 

small polyps, at 12 (70.58%) out of 17 middle polyps, and in all (100%) of three large polyps. (See 

Fig. 5 below) However, several histologic types did not present dysplasia in small size polyps.  

When we examined the values of CD133 according to the histological types of the polyps, 

those following results were found out. The CD133 value in the unit area was determined as 

15.84±16.62 in the tubular adenoma, 30.30±19.3 in tubulovillous adenoma, 56 in villous adenoma, 

2.77±2.74 in the hyperplastic polyps, and 4.68±.48 in inflammatory polyps as well as 17.5±20.56 

in the serrated polyps. The CD133 value was found to be 28.86±15.84 in patients with the tubular 

adenoma showing dysplasia. Nine of the cases with the tubular adenoma developed malignancy 

during four years of medical follow-up control. The CD133 value of these cases was determined 

as 28.78±5.66.  

 

Fig 5. The distribution of the cases in terms of size, dysplasia, malignancy, and histological 

type is seen. 
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Discussion 

The colorectal carcinomas are considered the second most common carcinomas in women 

and the third most common carcinomas in males, and 90% of colorectal carcinoma cases are 

adenocarcinomas.[14] Colorectal carcinomas are multifactorial diseases and the majority of them 

(80%) are considered sporadic, while the rest of them have identifiable genetic or familial 

history. It has been shown that the colorectal carcinoma develops from the existing colorectal 

polyps, especially a few years after adenomas. The conversion of adenomatous polyps into 

carcinoma is a widely investigated process and commonly known as the adenoma-carcinoma 

sequence. The various features such as size, number of adenomas, histological type, and grade 

of dysplasia are predictors of malignant potential determination. [15]  

Tubulovillous changes in polyps have been reported to be associated with malignancy.  

[16] 
During the examination, the malignancy was observed over time for tubular adenomas 

(20%), tubule villous adenomas (96.57%), and villous adenomas (100%). However, it was 

noteworthy that malignancy did not develop in hyperplastic, serrated, and inflammatory polyps, 

and those findings are consistent with literature data. 

There is a piece of substantial evidence supporting the idea that stem cells play an 

important role in the development of colorectal cancer. Because stem cells can induce tumor 

formation and progression. In this regard, CD133 appears to be an important identifier in 

determining stem cells. [17, 18, 19] It has even been reported that one of the most important markers 

of tumor stem cells is CD133, which promotes colon cancer progression by activating the 

protein kinase “B” signaling pathway. However, this activation mechanism is still unclear.  [10] 

Thus, the CD133 was chosen as the stem cell marker because of its proper properties for our 

study. 

          Clinical trials have shown that cancer stem cells may be associated with recurrence, 

metastasis, and poor survival in solid tumors. [20] The main goal of this study was to investigate the 

staining characteristics of the CD133 a stem cell marker, and to provide an answer to the key 

question of whether the colorectal polyps would become malignant or not malignant. It is already 

known that the colorectal polyps are precursors of colorectal cancers. According to the report in 

the literature that CD133 expression is considered high in polyps, which subsequently develops 

cancer. [11] Simultaneously, the CD 133 expression increases in colorectal carcinomas with liver 

metastasis. [21]  
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The information shows that CD 133 may be a messenger in the development of colorectal 

carcinoma and it can appear to be an indicator of the aggressive behavior of carcinoma. CD133 

expression (36.08 ± 17.63) in patients who developed malignancy in the selected 319066.2-μm2 

areas that we planned in our study was considerably higher than the value (9.11 ± 12.06) in patients 

who did not develop a malignancy. This value was much higher (p<0.000) than the value of the 

non-malignancy cases. (9.11 ± 12.06) As the size of polyps increases, the histopathological 

changes have also become heavier, and in this regard, the large polyps are mainly associated with 

dysplasia. [13] However, the size is not a definite decisive measure while detecting dysplasia. [22] In 

our study, we also found 32.5% of the dysplasia in polyps smaller than 1 cm. We observed 70.58% 

dysplasia in 1 to 3 cm polyps and 100% dysplasia in polyps larger than 3 centimeters. Furthermore, 

as the tumor sizes increased, we detected an increase in the number of cells stained positive with 

the CD133 in the unit area. If CD133 values are related to the development of dysplasia and 

malignancy, it is also expected fact that the prognosis worsens as the size increases. [3] Polyps with 

low and high-grade dysplasia are expected to develop adenocarcinoma. [23] The risk of malignancy 

in polyps depends on the histological structure, size, and also on the grade of dysplasia.  [ 2 , 4 ]  

Moreover, nutritional and environmental factors, inflammatory diseases of the gastrointestinal 

tract, ulcerative colitis and Crohn's disease can also lead to the formation of colorectal polyps. Thus, 

inflammatory diseases increase the risk of carcinoma genesis by stimulating the proliferation of 

intestinal epithelial cells and suppressing apoptosis [1, 2, 29]  

To sum up, it can be said that malignancy was not observed in the hyperplastic, serrated, 

and inflammatory polyps. During the process, we did not observe the symptoms in our patients. 

The CD133 expression was also low in this group of polyps. As seen in previous studies, there is 

a relationship between CD133 expression and colorectal carcinoma development. [11, 17, 18] During 

the investigation, the statistically significant relationship between CD133 expression and dysplasia 

as well as malignancy development was observed in this study. 
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Conclusions 

The identification of cancer stem cells with CD133 might be a prognostic marker in 

colorectal polyps. As seen in our studies, there is a relationship between CD133 expression and 

colorectal carcinoma development and it seems to be the main identifier of the aggressive behavior 

of carcinoma. We thought that the expression of CD133 could be used to determine the behavior 

of polyps and to acquire a treatment response. Therefore, the clinical investigation of CD133 

expression in colorectal polyps is crucially important in not only determining the presence of 

dysplasia and malignancy development but also obtaining prognostic data in colorectal polyps. 
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