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Abstract 

Background:  Increasing evidence suggests that angiogenesis is an essential factor in the tumour growth, 

invasion and metastasis. Research on related parameters such as micro vessel density(MVD) could be helpful in 

predicting the tumour behavior. Recently, Endoglin (CD105) has been introduced as a new powerful marker of 

neoangiogenesis that stains vessels in the proliferating stage. Many studies revealed that Endoglin (CD105) 

was intensively expressed in the tumour vessels and therefore could be both predictive and prognostic marker 

for the outcome in various malignancies. 

Aims And Objectives: To determine and correlate the Endoglin (CD105) expression in normal oral mucosa, 

premalignant lesions of oral cavity and in oral squamous cell carcinoma.   

Materials And Methods: Thirty (30) cases of normal oral mucosa, thirty (30) cases of oral pre-malignant 

lesions and thirty (30) histopathologically confirmed cases of oral squamous cell carcinoma, were 

immunohistochemically analyzed for Endoglin (CD105) expression and quantitated by evaluating micro vessel 

density through “Hot spot method”. 

Results: There was a significantly (P value <0.001) higher expression of Endoglin in oral squamous cell 

carcinoma than that of normal oral mucosa and premalignant lesions. Among carcinoma, Endoglin expression 

was significantly (P value 0.005) higher in poorly differentiated carcinoma when compared to well and 

moderately differentiated carcinoma. There was no association with this Endoglin expression and patients age, 

gender or tumour localization. 

Conclusion: The finding of significantly higher MVD score in carcinoma than in normal oral mucosa and in 

premalignant lesions make us to emphasize that Endoglin could be a useful predictive and prognostic marker of 

malignancy. 
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I. Introduction 

Cancer is ubiquitous in human populations; the only way to avoid cancer is not to be born, but as to 

live is to incur the risk. Study of cancer patterns in the individuals has contributed the knowledge about the 

origin of cancers at specific sites.
5,18 

Head and neck is the most complex part of the body. Among head and neck cancers, oral cancers 

contribute around 85% of cases.
1,2,3

 Oral cancers were diagnosed, when the cancer had reached or metastasized 

to the other location, most commonly to the lymph nodes of the neck. Hence, proper and better understanding 

regarding anatomy, histology and lymphatic drainage of the oral cavity will give us a better insight for the early 

diagnosis and appropriate management.
5,18 

Angiogenesis was proved to be one of the most essential component in the tumor growth and 

metastasis. Hence, the intensity of angiogenesis was considered to be a poor prognostic factor and it has become 

one of the major determinant for the development of oral cancers and also for other cancers.
3 

Endoglin is expressed in activated endothelial cells during the process of angiogenesis and therefore 

considered to be the most specific angiogenic marker for the detection of tumor angiogenesis. There is a strong 

association of Endoglin expression in tumor endothelium than in normal endothelium. Hence, used as a better 

immunohistochemical marker in assessing the microvascular density than any other endothelial marker.
3
In this 

retrospective and comparative study, Endoglin expression is assessed in normal oral mucosa, premalignant 

lesions and in oral SCC. The results were compared and analyzed.Endoglin was found to be a good predictive 

marker of malignancy as well as a good prognostic marker.
13 
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II. Methods: 
Totally, 5967 cases were reported in the Stanley Medical College during the period of January 2015 to 

December 2015. Out of which, 178 cases were from the oral cavity. In this, 91 cases were reported as 

malignancy, 47 cases being reported as premalignant lesions and 39 cases were found to be normal. 

Detailed history regarding the patient’s age, gender, site, side of lesion, personal history and the type of 

biopsy done were collected from the surgical pathology records.Sections of 4um thickness were taken from the 

corresponding paraffin blocks. The stained sections were then reviewed.30 normal reports, 30 cases among 

dysplasia and 30 cases from carcinoma were selected at random for staining with Endoglin 

immunohistochemical marker.Immunohistochemically stained slides were labelled, viewed and analyzed. The 

immuno positivity was confirmed by the presence of (brown) endothelial cells staining in the vessel wall. After 

confirming its positivity, micro vessel density was calculated by using hotspot method.  

Micro vessel density was defined as the number of CD105(Endoglin) stained vessels per mm
2
. The 

density (per mm
2
 of newly formed blood vessels in the normal tissue, dysplastic and in the intra tumoral region 

were calculated based on the method described by Weidner et al. (Hot spot method).
17

At first, slides were 

screened using a low-magnification objective lens. The areas with the highest number of positively stained 

vessels (hot spots) were identified and selected. The same was viewed, under high power magnification lens. In 

this field, the number of positively stained vessels were counted. This should be done for three fields. The 

average of the three fields were taken. This will be the micro vessel density per high power field area(0.15mm
2
). 

The mean number of vessels were converted into number of vessels per mm
2
 area and the resulting value was 

taken as micro vessel density.
6
Parameters such as age, gender and Endoglin expression (Micro vessel density) 

were evaluated.  

 

III. Results: 
Majority (34.4%) participants belonged to 61 to 70 years of age group. There were 21 (23.3%) subjects 

each in 41 to 50 years and 51 to 60-year age groups. The proportion of subjects below 40 years was 13.3% and 

5.5% of the subjects were above 70 years. The proportion of males was 74.4% and females was 25.6% in study 

population. (Table 1) 

 

Table 1: Frequency distribution for Age & Gender in study group (N=90) 
Parameter Frequency Percent 

Age Groups 

40 Years and less 12 13.3 

41 to 50years 21 23.3 

51 to 60 Years 21 23.3 

61 to 70 years 31 34.4 

71 - 5 5.5 

Gender 

Male 23 25.6 

Female 67 74.4 

 

The most common sites of biopsy in the study were tongue (42.2%) and buccal mucosa in study 

population (34.4%). The above parameters were analysed with micro vessel density score. The mean MVD 

score was 34.04 in people below 40 years of age, 33.09 in people at 40 to 50 years & 54.11 & 44.86 are at 51 to 

60 and 61 to 70 years of age respectively. And 53.75 at >70 years, which was statistically not significant. (P 

value 1.00). The mean MVD score was 46.83 in male and 33.09 in female, with a mean difference of 13.74 units 

(95% CI -7.44 to 34.93) which was statistically not significant. (P value 0.201). 

Among the 30 subjects with premalignant lesions the number of subjects who had leukoplakia with 

mild, moderate and severe dysplasia were 19 (63.3%), 3 910%) and 6 (205) respectively. Remaining 2 (6.6%) 

subjects had sub mucosal fibrosis. Among 30 subjects with carcinoma, the number of subjects with grade 1, 2 

and 3 cancers were 14 (46.6%), 13 (43.3%) and 3 (10%) respectively. These histopathological types were then 

compared with the MVD score.  

 

Table 2: Association between HPE and MVD score in study group (N=90) 
HPE New Mean 

MVD score 

Mean difference P value 95% CI 

Lower Upper 

Normal 8.37±4.45     

Pre malignant 37.35±14.85 28.97 0.002 9.10 48.85 

carcinoma 84.25±52.37 75.88 <0.001 56.00 95.76 
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The mean MVD score was 8.37 in people with normal, 37.35 in people with Pre malignant and 84.25 with 

carcinoma. The MVD score was 28.97 units higher in premalignant group (95% CI 9.10 to 48.85, p value 

0.002) and 75.88 units higher in malignant group (95% CI 56 to 95.76, p value < 0.001) when compared to 

normal subjects. Both these differences were statistically significant. (Table 2) 

 

ROC ANALYSIS: 

To conduct ROC analysis, the subjects in normal and premalignant categories were combined and labelled as 

non-carcinoma.(table 3) 

 

Table 3: Frequency distribution of non-carcinoma and carcinoma groups (N=90) 
HPE 2 Cat Frequency Percent 

No carcinoma 60 66.66 

Carcinoma 30 33.33 

 
Chart 1: Receiver operating curve (ROC) analysis of MVD score and carcinoma (N=90) 

Area 

Under curve 
P value 

95% Confidence Interval 

Lower Bound Upper Bound 

.940 <0.001 .896 .984 

 

Based on ROC analysis 34.43 was chosen as the best cut off value for MVD score. An MVD score of 34.43 

and above was considered as high and a score up to 34.42 was considered as low. The P value (<0.001)  was 

statistically significant .The sensitivity, specificity and predictive values of MVD score is high in 

diagnosing carcinoma 

Against the gold standard, high MVD score had a sensitivity of 100% (95% CI = 20.53% to 39.47%) 

and specificity of 73.3% (95% CI was 33.74% to 54.26%), False positive rate was 26.67% (8.43% to 23.57%) 

with no false negative test results. The Positive predictive value & Negative predictive value was 65.2% (95%CI 

20.53% to 39.47%) and 33.74% (95% CI 33.74% to 54.26%) respectively. The overall diagnostic accuracy was 

74% (95%CI 64.94% to 83.06%). 

 

IV. Discussion: 
Oral cancer is an important global health concern accounting for 1, 28,000 deaths annually. Oral 

cancers are particularly dangerous, Because in more than 50% of the patients, the disease presents in an 

advanced stage and the expected survival rate for five years was found to be around 10-40% (Gold berg et al 

1994).
19

This decreased survival rate is due to persistent uncontrollable disease and poor understanding of the 

pathogenesis at the molecular level and lack of knowledge regarding the significance of angiogenesis in the 

tumor progression.
4 
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Many studies have used pan- endothelial markers such as CD31, CD34, VEGF-A in evaluation of 

micro vessel density which had low sensitivity and specificity therefore, the results were not convincing and at 

times contradictory too. But, Endoglin reacts specifically to the proliferating (angiogenic) endothelial cells and 

hence, proved its high specificity in Micro vessel density.Endoglin is a 180 Kda transmembrane protein and it 

shows higher expression in proliferating endothelial cells. It occurs in two isoforms (L and S) as a result of 

alternate splicing of the transcript. There is a strong association of Endoglin expression in tumor endothelium 

than in normal endothelium. Hence, used as a better immunohistochemical marker in assessing the 

microvascular density than any other endothelial marker.
7 

 In the current study, histopathological and immune histochemical evaluation was done in 90 cases of 

oral cavity. They were categorized into three groups based on the histopathological report. Group 1 includes the 

normal oral mucosa; group 2 involves the biopsy specimens reported as dysplasia and group 3 highlights the 

specimens reported as neoplasia. An attempt was made to assess the strength of expression in three different 

groups, particularly in neoplasia and thereby, targeted therapy could be tried for better prognosis.
5
Among 

premalignant lesions (30 cases), mild dysplasia was observed in 19 (63.33%) cases, moderate dysplasia in 3 

(10%) cases, severe dysplasia in 6 (20%) cases and submucosal fibrosis in 2 (6.66%) cases. while, in Marwah et 

al study 23% belongs to mild dysplasia, 59% belongs to moderate dysplasia and 18% in severe 

dysplasia.
7
Among malignant lesions (30 cases), 14 cases (46.66%) were diagnosed as well differentiated 

carcinoma, 13 cases (43.33%) were reported as moderately differentiated carcinoma and the remaining 3 (10%) 

cases were put under poorly differentiated carcinoma.  

In this study, the correlation of MVD with age was not found to be statistically significant, since the P 

value was 1.000. This was in concurrence with other studies such as Schimming et al, Chien et al study, 

Miyahara et al and Martone et al study.
8,9,10.

In our study, the correlation of MVD expression with gender in 

carcinoma (predominantly males) group alone was proved to be statistically significant whose P value was 

0.005.The mean MVD in normal mucosa was 8.37(figure1). The mean MVD score in the group 2 biopsy 

specimens was 37.35 and in evaluating MVD score in dysplasia group, was found to be statistically significant 

(P value 0.002). This was in concurrence with other study such as Maharudrappa n. Basnaker et al 

study.
3,6

(figure 2,3&4)In this study, the expression of Endoglin in the tumor vasculature was found to be highly 

significant (P value <0.001). The mean MVD score in this group was 84.25 and the mean difference from that of 

the normal mucosa was 75.88. This was in concurrence with that of the other study (schimming et al, weidner et 

al, chien et al)
14,15,17 

In this study, we should also note that the intensity of Endoglin expression in various grades of 

carcinoma was statistically significant and the P value was 0. 005.This means that MVD score was 

significantly higher in poorly differentiated carcinoma than that of well differentiated carcinoma. This 

was in concurrence with one study done by Weidner et al, but all other studies showed negative correlation 

between MVD score and grade of tumor differentiation. CL Margaritetsu et al study did not observe any 

association and thereby did not report any correlation between the MVD score and the grades of tumor 

differentiation.
12,7,8,9,11,16 

 In our study, the comparison of mean MVD score among all the three groups was also statistically 

significant (P value <0.001). This clearly explained that, Endoglin expression was definitely upregulated 

in the tumor vasculature when compared to that of the normal mucosa.(figure 5,6 &7). 

 

 
Figure 1: Showing Endoglin Expression in Normal Mucosa 
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Figure 2: Showing Endoglin Expression in Mild Dysplasia 

 

 
Figure 3: Showing Endoglin Expression in Moderate Dysplasia 

 

 
Figure 4: Showing Endoglin Expression in Severe Dysplasia 
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Figure 5: Showing Endoglin Expression in Well Differentiated Carcinoma 

 

 
Figure 6: Showing Endoglin Expression in Moderately Differentiated Carcinoma 

 

 
Figure 7: Showing Endoglin Expression in Poorly Differentiated Carcinoma 

 

V. Conclusion: 
This study showed the marked prevalence (51.12%) of malignancy (oral SCC) in the population. This 

study showed a good strength of Endoglin expression in carcinoma than that of the pre malignant lesion and 

normal mucosa. Hence, Endoglin proved to be a good predictor and a good prognostic marker as well. More 
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studies with good sample size would give us a better understanding regarding the tumor relation with neo 

angiogenesis and the significant role of Endoglin expression, so that in near future, combined treatment 

modality like chemo radiation with the targeted therapy (anti-CD105 mono clonal antibody) could be 

considered. This approach would give us better therapeutic response and thereby, improving the survival 

of the patient. 
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