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Abstract 

Background: Colorectal adenocarcinoma is a malignancy of the large intestine (colon and rectum) of epithelial origin, 

ranks third in the world, and the second leading cause of cancer death. The prognosis can be assessed based on the 

reaction of the tumor microenvironment that plays a role in the stage of cancer development. Immunohistochemical 

examination of Fibroblast Activation Protein (FAP) as well as an assessment of grading and how the ratio between the 

extent of tumor and stroma (Tumor-Stroma Ratio) has recently been one of the prognostic predictors of colorectal 

adenocarcinoma. 

Objective: To analyze the relationship of immunohistochemical expression of Fibroblast Activation Protein (FAP) 

with histopathological grading and Tumor-Stroma Ratio (TSR) in colorectal adenocarcinoma. 

Materials and Methods: 32 samples in the form of histopathological slides from surgical tissue with a diagnosis of 

colorectal adenocarcinoma, reviewed slides and assessed for grading and TSR scores, then performed 

immunohistochemical staining of Fibroblast Activation Protein (FAP) and assessed the expression, then analyzed for 

correlation between variables using the Somers'd correlation test. 

Results: The most histopathological grading distribution was low grade, the highest TSR was TSR-High, and the 

highest FAP expression found was strong expression. Based on the Somer's d correlation test, it was found that there 

was a significant correlation between FAP expression and grading (p=0.037) and there was no significant correlation 

between FAP expression and TSR (p=0.244). 

Conclusion: The tumor microenvironment is one of the prognostic predictor factors in colorectal adenocarcinoma 

patients, should be reported in the routine pathology report and further investigated how the stromal component and 

the role of FAP expression to open the possibility of other targeted therapies. 

 
Keywords : Fibroblast Activation Protein; Tumor-Stroma Ratio; colorectal prognosis. 

1. Introduction 

      Colorectal carcinoma is defined as a malignant tumor of the large intestine (colon and rectum) originating 

from the epithelial component, with invasion of tumor cells between the stroma of the muscularis mucosal 

layer to the submucosa layer. Most colorectal malignancies (90%) are adenocarcinomas. Colorectal cancer is 

one of the leading causes of morbidity and mortality in the world. The high incidence of colorectal carcinoma 

is associated with several risk factors, such as a diet high in calories and animal fat (Western 

type) accompanied by a lifestyle with low physical activity. The pathogenesis of colorectal adenocarcinoma is 

mostly preceded by a history of precursor lesions such as adenoma and dysplasia [1-4]. 

      According to data from Colorectal Cancer Facts and Figures 2020-2022, in the United States in 2020 it is 

estimated that there will be 104,610 new cases of colon cancer and 43,340 new cases of rectal cancer with the 

total number of new cases of colorectal cancer is 147,950 and the death rate is around 53,200 cases. The 

majority of patients are aged 50 years and over, but cases are also found in individuals younger than 50 years, 
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which is around 17,930 (12%) new cases or the equivalent of 49 new cases per day [1,5] According to the 

2018 Global Burden Cancer (GLOBOCAN), Asia ranks second-most for all types of cancer in both men and 

women, with the incidence rate of new cases of colonic carcinoma which ranks fifth of all cancers. The death 

rate from colon cancer ranks sixth of all cancer deaths, while rectal carcinoma itself ranks seventh most of all 

cancers and ranks eighth most of all cancer deaths [6]. In Indonesia, data obtained from GLOBOCAN in 

2018, colorectal cancer ranks fourth after breast, cervical, and lung cancer, with an incidence of new cases of 

30,017 (8.6%). Based on gender, colorectal cancer in men ranks second after lung cancer with an incidence of 

new cases of 19,113 (11.9%), and ranks fourth in women after breast, cervical and ovarian carcinomas with 

an incidence of new cases of 10,904 (5.8%) [7].    

      Indicators of prognostic factors in colorectal adenocarcinoma are very diverse, one of which 

is histopathological grading. The grading is assessed based on the extent of the presentation of the gland 

formation which is divided into 2 criteria, namely low grade (well to moderately differentiated) and high 

grade (poorly differentiated) [2]. Another indicator that is being studied and continues to be studied is the role 

of the tumor microenvironment, one of which is the tumor-stromal compartment, which plays an important 

role in the initiation and progression of cancer, where the interaction between the stroma with malignant cells 

and non-malignant cells occurs at various stages of tumorigenesis[10]. The comparison between tumor and 

stroma, known as the Tumor-Stroma Ratio (TSR), is closely related to prognostic factors. The hypothesis 

obtained is that the wider the tumor stroma, the worse the patient's prognosis. TSR assessment can be done by 

simple examination using a light microscope and Hematoxylin & Eosin (HE) staining [8,9]. 

      Recently, in addition to colorectal carcinoma, studies to assess TSR have been carried out on various types 

of cancer such as breast, esophageal, non-small cell lung carcinoma (NSCLC), endometrial, hepatocellular 

carcinoma, nasopharyngeal carcinoma, cervical carcinoma, and some solid tumors. others that exhibit a strong 

prognostic parameter, are very easy to perform and can be performed in routine daily practice by a pathologist 

in diagnosis. Previous studies have found that the relationship between tumor and stroma plays an important 

role in carcinoma biology including growth, transformation, and progression. The relationship of the extent of 

the stroma to the tumor is often associated with grading, a high degree of malignancy and a poor prognosis [8-

20]. 

      In recent years, the close relationship between cancer and its microenvironment has become increasingly 

clear. The four main components of the tumor microenvironment that have been identified are the immune 

component known as the tumor immune microenvironment, the vascular component, the extracellular matrix 

component, and the stromal component which is still being studied which consists of non-immune cells of 

mesenchymal origin known as Mesenchymal Stem Cells Stroma. (MSCs) and cancer-associated fibroblasts 

known as Cancer-Associated Fibroblasts (CAFs) [21]. Strong experimental evidence has shown 

that  CAFs, can promote tumorigenesis and development through a variety of mechanisms, including 

proliferation, angiogenesis, invasion, survival, and suppression of immunity. CAFs can originate from various 

cells such as resident fibroblasts, various differentiated precursor cells, dedifferentiated or transdifferentiated 

mature cells, or even from tumor cells themselves. Resident fibroblasts are located in the tissue of origin of 

the primary tumor and are the main tissue source of CAFs in the tumor. CAFs can be characterized by 

positive expression of α-SMA, FAP-α, FSP-1, VEGF, and cytokines such as IL-6 and IL-8. Research 

continues to be developed to determine marker immunohistochemical markers specific for CAFs in several 

organs [21-24]. 

      Fibroblast Activation Protein (FAP) is a tumor-associated antigen that is a serine protease involved in 

extracellular matrix remodeling and is highly expressed in the reactive subset of stromal fibroblasts in human 

epithelial carcinoma (more than 90%). Stromal cells expressing FAP can suppress tumor immune responses 

due to the production of large amounts of stromal cell-derived factor-1 (SDF-1). SDF-1 attracts regulatory T 

cells (CD4+ subtype ) into tumors. FAP has many roles in the process of neoangiogenesis, invasion, and 

metastasis, and is currently being explored as a target for cancer therapy. In the context of immunotherapy 

involving T cells in targeting cancer cells, agents targeting FAP expression on cells might enhance therapeutic 
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efficacy against both tumor cell types in both solid and metastatic tumors [25]. 

      FAP is a strong target for immunotherapy, so the targeting of preclinical and clinical studies of FAP has 

been initiated. FAP expression is currently a new prognostic marker and therapeutic target in several solid 

organ cancers [26]. Reports continue to accumulate evidence showing that FAP, which is an important marker 

for CAFs, plays a major role in the development of many types of tumors. FAP is expressed 

in reactive CAFs in stromal and granulation tissue to accelerate wound healing. In another study, it was stated 

that histologically, tumors with high stroma showed a tendency to increase FAP expression compared to 

tumors with low stroma. FAP was higher expressed in the invasive site than in the center of the tumor [27].  

      Several previous studies discussing this hypothesis did not provide consistent conclusions based on a 

cohort approach or exploratory evaluation and still compared the assessment of FAP in tumor cells and the 

stroma in relation to tumorigenesis activity. This study has analyzed the intensity and proportion 

of FAP expression by immunohistochemical examination. This study suggested that the expression of FAP in 

the stroma improves tumor prognosis and poor survival in some patients with solid tumor types, including 

colorectal cancer, but other studies on colorectal cancer did not get statistically significant results, both on 

the overall survival value, tumor cell invasion, lymph node involvement and distant metastases [26-29]. 

Therefore, further exploration is needed to validate the presence of Fibroblast Activation Protein (FAP) in 

relation to the activity of the stroma in influencing tumorigenesis, angiogenesis, and prognosis, and in the 

future, it can be used as an adequate treatment in colorectal cancer patients. 

  

2. Materials and Methods 

      

     We examined 32 samples from cases of colorectal adenocarcinoma at H. Adam Malik General Hospital, 

Medan, who were diagnosed histopathologically with hematoxylin-eosin (HE) staining. This study was a 

descriptive cross-sectional study in which each sample in this study was observed once and only at one time at 

assessing the characteristics and expression of immunohistochemistry of FAP in colorectal adenocarcinoma in 

H. Adam Malik General Hospital. This research was approved by the Ethics Commission for Conducting 

Health Research Medical Faculty of North Sumatra University with no: 327/KEP/USU/2021. This study 

displays the characteristics of the sample in the form of age, gender, histopathological grading, Tumor-Stroma 

Ratio (TSR), and expression of FAP. The sample used is a sample that had the inclusion and exclusion 

criteria. Inclusion criteria were slide preparations and paraffin blocks from surgery which were diagnosed as 

adequate and representative histopathologically colorectal adenocarcinoma with Hematoxylin & 

Eosin staining and had age and gender data. Exclusion criteria were in the form of paraffin blocks recorded on 

data storage devices that were damaged or thinned so that they could not be re-cutted, as well 

as slide preparations containing tumor and stromal masses that could not be assessed for TSR scoring, such as 

a lot of mucin content, necrotic mass, and lymphocyte inflammatory cells weight [8].               

      TSR was assessed based on the percentage of the extent of the tumor cell component and stromal 

component and categorized according to TSR-High (carcinoma component >50% or stromal 

component < 50% = Stroma Low) and TSR Low ( carcinoma component < 50% or stromal component >50% 

= Stroma High) [8]. Assessment of FAP immunohistochemical expression stained on the membrane or 

cytoplasm of stromal cells, and assessed by looking at the 5 (five) large fields (400x magnification) of the 

most invasive tumor sections using a CX21 microscope and taking the average number of the five fields of 

view. The proportion score of the area of the stained cells was divided into: 0= < 25%, 1= 26% - 50%, 2= 

51% - 75%, 3= >75%. The staining intensity score was divided into: 0 = negative (unstained), 1 = weak 

positive, 2 = moderate positive, 3 = strong positive. The final result is by adding up the area proportion score 

and the intensity score and is interpreted as a weak expression if the total value is <4, a strong expression if 

the total value is > 4 [28]. 
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Fig 1. Example of assessing TSR in colorectal adenocarcinomas. a. stroma-low. b. stroma-high, with criteria for the presence of tumor 
vital cells in the four fields of view (arrow) that must be found and this is the correct scoring. c&d. When tumor cells are only seen in two 

or three planes, this area cannot be assessed for TSR scoring. (Image using 100x magnification)[8]. 

   

3. Result 

      

      In this study, researchers took a minimum sample of 32 cases diagnosed histopathologically by 

conforming to the inclusion and exclusion criteria which aims to analyze the relation.nship of Fibroblast 

Activation Protein (FAP) immunohistochemistry expression with histopathological grading and Tumor-

Stroma Ratio (TSR) in colorectal adenocarcinoma. The following are the results of the research obtained. The 

sample in this study, based on clinical data from the medical records, showed that the youngest age was 28 

years and the oldest age was 77 years. According to the age distribution of patients with colorectal carcinoma, 

the most cases were in the age group 51-60 years with 14 cases (43.8%), followed by the age group 31-40 

years, 41-50 years, and 61-70 years, with the same number, each of 5 cases (15.6%), 2 cases (6.3%), and 1 

case (3.1%). Based on sex distribution, a male is the most common gender with colorectal adenocarcinoma 

which was found in 17 cases (53.1%), while female sex was found in 15 cases (46.9%). On microscopic 

examination, based on 2019 WHO histopathological grading, 11 cases of low grade (65.6%) and high 

grade of 21 cases (34.4%). The highest immunohistochemical expression of Fibroblast Activation Protein 

(FAP) was found in 19 cases (19%), while the weak expression was found in 13 cases (40.6%) (Table 1). 
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Table 1. Frequency distribution of characteristics of colorectal adenocarcinoma 

  

Sample characteristics Total (n) Percentage (%) 

Age (years) 
  

  21-30 1 3.1 

  31-40 5 15.6 

  41-50 5 15.6 

  51-60 14 43.8 

  61-70 5 15.6 

  >70 

Gender 

  Man 

  Woman 

Histopathological grading 

  Low grade 
  High grade 

Tumor-Stroma Ratio 

  High 
  Low 

Expression of Fibroblast Activation Protein 
  Weak 

  Strong 

2 

 

17 

15 

 

21 
11 

 

21 
11 

 
13 

19 

6.3 

 

53.1 

46.9 

 

65.6 
34.4 

 

65.6 
34.4 

 
40.6 

59.4 

Total 32 100 

  

 

 

 
 

Fig 2. Microscopic examination. a. TSR-High. b TSR-Low. c. Weak FAP expression. d. Strong FAP expression.  

 
 

 

a b 

c d 
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      Based on the cross-tabulation table, weak expression of FAP was more common in colorectal 

adenocarcinoma with low grade in 11 cases (34.4%) and in high grade in 2 cases (6.3%). Strong expression 

of FAP was also more common in low grade colorectal adenocarcinoma in 10 cases (31.3%) compared to a 

high grade in 9 cases (28.1%). 

 

Table 2.  Characteristic distribution of the relationship between Fibroblast Activation Protein 

(FAP) immunohistochemical expression and histopathological grading of colorectal adenocarcinoma. 

  

No. FAP expression 

Histopathological grading 

Low grade High grade 
Total  

(%) 

 

n % n % 
 

1. Weak 11 34.4 2 6.3 13 (40.6) 
 

2. Strong 10 31.3 9 28.1 19 (59.4) 
 

  Total 21 65.6 11 34.4 32 (100) 
 

 

Table 3. Correlation test of Fibroblast Activation Protein (FAP) immunohistochemical 

expression with histopathological grading of colorectal adenocarcinoma. 

 

Variable 
Histopathological grading 

N Value(r) p 

FAP expression 32 +0.320 0.037 

* Somers'd test because the data scale is ordinal-ordinal. 

  

      The results of the correlation test showed that the correlation between the immunohistochemical 

expression of Fibroblast Activation Protein (FAP) and the histopathological grading of colorectal 

adenocarcinoma had a significant correlation with p-value = 0.037 (p <0.05). The Somers'd correlation 

coefficient shows a positive direction ( r-value = +0.320), where an increase in colorectal 

adenocarcinoma grading will increase the appearance of FAP expression, and vice versa. 

      Based on the immunohistochemical expression of FAP, weak expression of FAP was more common in 

colorectal adenocarcinoma with TSR-Low in 10 cases (31.3%) and in TSR-High in 3 cases (9.4%). Strong 

expression of FAP was found in TSR-Low in 11 cases (34.4%) compared to TSR-High in 8 cases (25.0%). 

  

Table 4. Immunohistochemical expression of Fibroblast Activation Protein (FAP) with Tumor-Stroma Ratio 

(TSR) values in colorectal adenocarcinoma. 

  

No. FAP expression 

TSR 

High Low 
Total 

(%) 

 

n % n % 
 

1. Weak 3 9.4 10 31.3 13 (40.6) 
 

2. Strong 8 25.0 11 34.4 19 (59.4) 
 

  Total 11 34.4 21 65.6 32 (100) 
 

Table 5. Correlation test of FAP expression with TSR value in colorectal adenocarcinoma. 
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FAP expression 
TSR 

N Value(r) P 

TSR Category 32 -0.190 0.244 

*Somers'd Correlation Test due to ordinal-ordinal data scale. 

  

      The results of the correlation test showed that there was no significant correlation 

between FAP expression and TSR value with p = 0.244 ( p >0.05). Somers'd correlation coefficient shows the 

value category of r =-0.190, with a negative direction, where if there is an increase in the TSR value in 

colorectal adenocarcinoma, it will decrease FAP expression, and vice versa. 

  

4. Discussion 

 

      Colorectal adenocarcinoma samples in this study were 32 samples recorded in the data storage software in 

the medical records of the Anatomic Pathology Unit RSUP H. Adam Malik Medan which met the inclusion 

and exclusion criteria. According to age distribution data, the highest age group in this study was 51-60 years 

old, with the youngest being 28 years old and the oldest being 77 years old. This is in line with the research 

conducted by Nasution at H. Adam Malik Hospital in 2015-2017, the age of most patients found at the age 

above is the same as 50 years [30]. Based on the Colorectal Cancer facts and figures in 2020, most of them 

are above 65 years old, there were 60,780 new cases of colon carcinoma and 19,230 new cases of rectal 

carcinoma [1]. According to Arifputera, the risk factor for colorectal carcinoma, namely age, where the 

incidence increases after the age of 50 years. A person's chances of being diagnosed with colorectal cancer 

increase after the age of 50 years, more than 90% of colorectal cancer cases occur in patients over the age of 

50 years. As people age, a person's risk of developing colorectal cancer increases. This can be caused by 

increased fat mass at that age and other risk factors that can be in the form of lack of physical activity, high 

consumption of fat, carcinogenic substances, consumption of red meat, alcohol, and smoking that are not 

balanced with fiber consumption and lack of initiative to carry out early detection that applies to both sexes 

[31]. Patients who were younger or under 50 years of age had higher five-year relative survival rates than 

those over 50 years of age [2].  According to the sex distribution, it was found that the male sex was found 

more than the female. In Nasution's study, data showed that the incidence of colorectal cancer was mostly 

found in males, namely 44 cases (54.3%), while in women, namely 37 cases (45.7%). Colorectal carcinoma 

also has a higher tendency to occur in men, about 4.4% of all men or 1 in 23 people will suffer from colorectal 

carcinoma, while in women, around 4.1% or 1 in 25 women will suffer from colorectal cancer. colorectal 

carcinoma during his lifetime [1]. 

      Based on histopathological grading, low-grade colorectal adenocarcinoma ( 65.6% of cases) was found to 

be more common than high grade (34.4% of cases). In previous studies that used 2010 WHO Digestive 

Systems criteria, the histopathological grading was divided into 3 categories: well differentiated, moderately 

differentiated, and poorly differentiated , while based on 2019 WHO Digestive Systems criteria, well-

differentiated and moderately differentiated were classified as low grade, and poorly differentiated classified 

into high grade [2,32]. The results of this study can be said to be the same as the results of research conducted 

by Nasution at H. Adam Malik Hospital Medan in 2015-2017, it was found that the most common grading of 

colorectal adenocarcinoma was well differentiated with 44.4% cases, followed by moderately differentiated as 

many as 35.8% cases and poorly differentiated 19.8% [30]. Similarly, research conducted by Hilda et al., 

which gets almost the same result [19]. Scheer et al., da Silva et al., and Mesker et al., grading colorectal 

adenocarcinoma is more commonly diagnosed at moderately differentiated [10,33,34]. 

      Grading is one of the various factors used to predict the growth and spread of tumor cells. In poorly 

differentiated (high grade), the growth and development of cancer cells will be faster than in well to 

moderately differentiated [35]. The higher the grade, the worse the prognosis. Five years survival rate for well 
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differentiated is 99.3%, moderately differentiated is 86%, and poorly differentiated is 68% [36]. 

      The assessment of Tumor-Stroma Ratio (TSR) has recently been widely studied to determine the 

prognosis in patients with colorectal adenocarcinoma. This assessment aims to observe the stromal 

compartment of the tumor, by observing the interaction of the tumor with the surrounding stroma which plays 

an important role in the initiation and progression of cancer. The assessment technique is very simple, so it 

can be applied in routine diagnostic practice by Anatomic Pathologists, by assessing the percentage ratio of 

the tumor and stromal components. In this study, the TSR-High score was found in 21 cases (65.6%), more 

than the TSR-Low score which was only found in 11 cases (34.4%). This is in accordance with previous 

research conducted by several Anatomic Pathologists, both junior and senior, who found that the TSR score 

was higher for TSR-High [34]. 

      In one meta-analysis conducted to analyze the prognostic value of TSR in rectal cancer, it was found that 

a higher stromal component was significantly associated with several unfavorable prognostic factors such 

as histological grade, venous invasion, lymph node involvement status, and depth of invasion. tumor, so that it 

can predict the value of Disease Free Survival (DFS), Cancer-Specific Survival rates (CSS), and Overall 

Survival (OS) [37].  Malignant epithelial tumors from patients with poor prognosis show a high proportion of 

stroma, whereas tumors with extensive carcinoma tissue are associated with a good prognosis [9-

17].  According to research conducted by Hansen et al., TSR values can also predict the recurrence of colon 

cancer patients treated with neoadjuvant chemotherapy [38].    

      Knowledge about tumor stroma has increased in recent years. Cancer-associated fibroblasts (CAFs) in the 

tumor stroma tend to influence tumor growth by altering the normal stromal microenvironment from initially 

acting as a tumor suppressor to being supportive of the tumor. However, the stromal mechanism in the 

development of rectal cancer is not completely clear. Tumor cells infiltrate the basement membrane and 

stimulate stromal cells to form a tumor microenvironment in the early stages of tumor invasion. Although the 

stromal cells are not malignant, tumor cells and surrounding stromal cells and other cells in the stroma will 

continue to interact, resulting in phenotypic and functional changes. Furthermore, these modifications lead to 

the recruitment of immune cells and endothelial cells, proteolysis, matrix remodeling, loss of cell adhesion, 

and cytoskeletal rearrangement, all of which are important processes in tumor development. Tumor-associated 

stromal components, including the extracellular matrix, various secreted factors, and several cell types. As an 

intermediary, the extracellular matrix allows cancer cells to communicate with stromal cells to enter the 

microenvironment and metastasize [39].   

      In tumor tissue, fibroblasts are the main cellular component of the tumor stroma which comprises an 

integral component of the tumor. In some types of cancer, fibroblasts make up a greater proportion of cells in 

the tumor than cancer cells. Fibroblasts in tumors have an activated phenotype known as Cancer-Associated 

Fibroblasts (CAFs). Several markers of CAFs have been studied, one of which is Fibroblast Activation 

Protein (FAP). In this study, FAP expression in 32 samples of colorectal adenocarcinoma was most 

commonly found with strong expression in 19 cases (59.4%), while weak expression was found in 13 cases 

(40.6%). FAP expression was associated with histopathological grading and Tumor-Stroma 

Ratio scores. Based on the results of the analysis using the Somers'd test, it was found that there was a 

significant correlation between FAP expression and histopathological grading with r value =+0.320 and p-

value = 0.037 (p<0.05). From the results of this analysis, it can also be concluded that an increase in 

colorectal adenocarcinoma grading will increase the appearance of FAP expression, and vice versa. In the 

study by Wikberg et al ., FAP expression had a significant relationship to grading , but the expression was 

higher in the tumor center area than the tumor front area . In this study, it was also found that the strong 

expression of FAP in the center of the tumor was more commonly found in right-sided tumors, 

while FAP expression in the front of the tumor was most commonly found in the rectal area. It was also found 

that only 10% of the samples did not show FAP expression in the tumor front. FAP expression was assessed 

in relation to tumor heterogeneity. Several previous studies have looked at FAP expression as essentially a 

prerequisite for invasion. It is thought that FAP expression by fibroblasts at the tumor front might reflect a 
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stress response to the microtumor environment at the invasive margin [40].  In another study, it was found 

that FAP expression was only reported in the tumor stroma. FAP overexpression rates ranged between 54% 

and 93% in tumor stroma and between 50% and 100% expression in tumor cells. In theperitumoral 

compartment, expression of FAP mostly found in the CAF adjacent close to the tumor cells [41]. 

      Histopathological grading should be based on the least differentiated component, assessing the percentage 

of glandular formation. Tumor grading is generally considered to be one of the independent prognostic 

variables, with high grade or poor differentiation associated with poorer survival [3].  Research by Yuan Z et 

al ., found that FAP was shown to promote migration and invasion due to the effects of cell proliferation 

[42].  According to a study by Errate et al ., FAP expression in primary colorectal carcinoma is also correlated 

with the grade, as well as sarcomatoid phenotype, which is thought to be associated with higher epithelial-to-

mesenchymal transition (EMT) activity [43]. 

      The results of the FAP correlation test with the TSR score showed that there was no significant correlation 

between FAP expression and TSR value, p=0.244 (p>0.05). Somers'd correlation coefficient shows the value 

category of r =-0.190, with a negative direction where if there is an increase in the TSR value in colorectal 

adenocarcinoma, it will decrease FAP expression, and vice versa. From the research of Tessa et al. In 2019, it 

was found that FAP expression was higher in the invasive site than in the center of the tumor, with high-

stromal values [27]. 

      CAFs have "various faces" in cancer development, this is because CAFs can inhibit cancer cells at an 

early stage utilizing tumor immunosurveillance, while at an advanced stage, CAFs will play a role in 

promoting cancer growth and development [21]. The precise tipping point between the function of CAFs in 

tissue repair and tumor promotion remains unclear [44,45]. One of the extracellular proteins or molecules that 

play a role in activating the mobilization of resident fibroblasts into CAFs is Transforming Growth Factor 

Beta 1 (TGF-ß1), which is secreted by the stroma and tumor cells. TGF-β can induce tumorigenesis by 

inducing EMT. Under physiological conditions, EMT plays a role in the context of embryogenesis and tissue 

repair. This process can change and become pathological, and lead to the formation of fibrosis and 

tumorigenesis. In most carcinomas, progression to malignancy is followed by loss of epithelial 

differentiation/characteristics such as dissolution of tight junctions, adherens junctions, and desmosomes, loss 

of apical-basolateral polarity, and change to a mesenchymal phenotype characterized by actin reorganization, 

fiber stress formation, migration and transformation, invasion, known as EMT. Mesenchymal cells are 

associated with a poor prognosis, increased motility, and chemoresistance [46]. 

      From the results of statistical analysis, although no significant results were obtained, there was a tendency 

that with the category value of r =-0.190, it can be concluded that these two variables have a negative 

direction, namely if there is an increase in the TSR value in colorectal adenocarcinoma, it will 

decrease FAP expression, and vice versa. In accordance with the literature, high stroma indicates 

high FAP expression , whereas higher stroma has a worse prognostic value. FAP is one of the markers 

for CAFs, which are the most abundant component in the tumor microenvironment . The tumor 

microenvironment can influence the growth and development of cancer cells. It has also been suggested 

that FAP overexpression in solid tumors is associated with lymph node metastasis and poor prognosis [26,27]. 

  

5. Conclusion 

 

      From 32 samples of adenocarcinoma in this study, the most cases were in the age group 51-60 years and 

male is the most common gender than female. Histopathological grading of colorectal adenocarcinoma 

with low grade (65.6%) was more common than high grade (34.4%), with Tumor-Stroma Ratio (TSR) 

High (65.6%) was higher than TSR Low (34.4%). Immunohistochemical expression of Fibroblast Activation 

Protein (FAP) in colorectal adenocarcinoma was more strongly expressed (59.4%) than weak expression 

(40.6%). The immunohistochemical expression of FAP has a significant correlation with 

the histopathological grading of colorectal adenocarcinoma, where the histopathological grading will increase 
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the appearance of FAP expression, and vice versa. There is no significant correlation between 

the immunohistochemical expression of FAP and TSR, but there is a tendency if there is an increase in 

the TSR value, it will decrease the expression of FAP, and vice versa. 
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