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Abstract 
In this study, we have investigated the immunohistochemical expression of endoglin (CD105), vascular endothelial growth factor (VEGF), 
epidermal growth factor receptor (EGFR-1) and epidermal growth factor receptor 2 (c-erbB-2) and their prognostic correlation in 13 cases 
of cervical adenocarcinomas with mucinous, endometrioid and serous type differentiation. Our study revealed that for uterine cervix 
adenocarcinoma the most intense angiogenic activity occurs at the invasion front of these tumors. In addition, we noticed a trend towards 
increased CD105 MVD values in those cases in which were recorded the highest VEGF and c-erbB-2 reactivity. Thus, we concluded that 
in cervical adenocarcinomas occurs an intense process of angiogenesis, mainly at the invasion front, controlled by interrelations between 
VEGF and EGFR family members, especially the c-erbB-2 receptor. Further studies are needed to elucidate whether specific angiogenic 
molecular profiles exist in different histopathological subtypes of uterine adenocarcinomas and which is their impact on prognosis and 
therapeutic outcomes for these patients. 
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 Introduction 

Despite to a dramatically decline over time of cervical 
cancer, the incidence of cervical adenocarcinoma has 
recently been increasing, especially among younger 
women [1]. Overall, this is the second most common 
histological subtype of cervical carcinoma (10–30%), 
but compared with squamous cell carcinoma subtype 
shows a worse prognosis and a lower sensitivity to 
radiotherapy and chemotherapy [2, 3]. Histopathologically, 
the most common sub-type of cervical adenocarcinoma 
is the mucinous endocervical type, which accounts for 
up to 70% of these tumors, followed by the endometrioid 
type, whose incidence reaches up to 30% [4]. 

Worldwide, cervical cancer is the most common cause 
of cancer death and years of life lost owing to cancer [5]. 
Poor prognostic factors for early stage cervical cancer 
include pelvic lymph node metastasis, parametrial 
involvement, positive surgical margins, large tumor 
diameter, deep stromal invasion, and the presence of 
tumor in the capillary lymphatic spaces [6]. It remains 
controversial whether or not histological subtypes 
influence prognosis of patients with cervical carcinoma 
[2, 7–9]. Thus, further studies are needed to a better 
understanding of their biology, particular emphasizing 
on the molecular profiling of uterine cervix carcinoma 
that will facilitate the development of more selective 
and clinical efficacy therapeutic strategies [10]. 

It is well known that solid tumors growth and their 
metastatic potential depends on tumor vascular density 
and angiogenesis [11–13]. The CD105 (endoglin) seems 
to reacts specifically with angiogenic endothelial cells and 
consequently an increasing amount of studies proved a 
significant association of high MVD with poor prognosis 
in various neoplasms [14–17]. On the other hand, tumors 
promote angiogenesis by secreting factors, like vascular 
endothelial growth factor-A (VEGF-A) [18], which is 
considered a key regulator in tumor-induced neoangiogenesis 
[19]. Moreover, VEGF has proven to correlates with tumor 
progression and survival [20] or to be an independent 
prognostic factor in some human solid tumors [21–23]. 

In addition, the presence of EGFR and HER2 receptors 
have been associated with aggressive biological behavior, 
poor prognosis and therapeutic resistance for several 
types of malignancies [24–26], including cervical cancer 
[27–30]. Even further, the VEGF and EGFR pathways 
are closely related, sharing common downstream signaling 
pathways [31, 32]. However, on one hand, VEGF signaling 
is up-regulated by EGFR/c-erbB-2 expression [32, 33] 
and on the other hand, EGFR inhibition does not block 
VEGF, thereby allowing tumor angiogenesis, and therefore 
tumor growth, to continue [34]. Thus for further enhance 
antitumor efficacy and to help prevent resistance to therapy 
it became helpful to block both signaling pathways [31, 35]. 

Few data are available concerning the specific profile 
of angiogenesis in histopathological subtypes of cervical 

R J M E
Romanian Journal of 

Morphology & Embryology
http://www.rjme.ro/



Ileana Barbu et al. 

 

520 

adenocarcinoma. Thus, the aim of the present study was 
to assess the immunohistochemical expression of CD105, 
VEGF, EGFR and c-erbB-2 and their prognostic correlation 
in different subtypes of cervical adenocarcinoma. 

 Materials and Methods 

Patients, samples and histopathological processing 
were described in detail in a previous article [36]. In the 
present study, were excluded cases with intestinal and 
villoglandular histopathology. 

Immunohistochemical processing 

Briefly, the process was conducted as follows. The 
sections were first subjected to antigen unmasking by 
heat induced epitope retrieval in DakoCytomation Target 
Retrieval solution, code S1700, and as visualization system 
it was used the LSAB2 (Dako, Redox, Romania, code 
K0675) and the following primary antibodies: CD105 (poly-
clonal rabbit anti-human, Thermo Scientific, Cheminprest, 
Romania, code RB-9291-P) diluted as 1:50, VEGF (A-20, 
polyclonal rabbit anti-human, SantaCruz, Redox, Romania, 
code sc-152) diluted as 1:100, EGFR (rabbit monoclonal 
anti-human, Thermo Scientific, Cheminprest, Romania, code 
RM-2111-S) diluted as 1:100 and c-erbB-2 (polyclonal rabbit 
anti-human, Dako, Redox, Romania, code A0485) diluted 
as 1:200, incubated overnight at 40C. As chromogen, we used 
3,3’-diaminobenzidine tetrahydrochloride (Dako, Redox, 
Romania, code K3468) and for nuclei counterstaining 
Mayer’s Hematoxylin. Negative-controls were obtained by 
omitting the primary antibodies, and as external positive 
control were used normal breast tissues specimens. 

Blood microvessels density (MVD) assessment 

Two observers without knowledge of the clinical data 
performed evaluation of the staining. Quantitative analysis 
of the intratumoral microvessels density was performed 
according to Weidner N et al. [37]. For the determination 
of MVD, the three most vascular areas (hot spots) within a 
section were selected at ×40 magnification and counted 
under a light microscope (Nikon Eclipse 55i) with a 
200-fold magnification. Microvessels density was defined 
as the number of CD105-positive vessels per optical 
field (an optical field corresponds to an examination 
area of 0.7386 mm2). Each three area was counted twice 
and the arithmetical mean in each area was used to 
calculate the mean for each tumor section. This procedure 
was repeated for each tumor sample in two different areas: 
intratumoral (in the inner tumor areas) and peritumoral 
(at the invading tumor edges). 

VEGF and EGFR-1 immunostaining assessment 

Regions of greatest immunostaining for each antibody 
were selected (at least five areas at a magnification of 

400 ×) and the percentage of immunoreactive cells and 
staining intensity were scored according to the immuno-
reactive score (IRS) by Remmele W and Stegner HE [38]. 
The percentage of immunoreactive tumor cells was rated 
as follows: no staining = 0; up to 10% = 1; 11–50% = 2; 
51–80% = 3; >81% = 4; intensity: weak (1+); moderate 
(2+); strong (3+). The grade of score expression was 
obtained multiplying percentage by intensity: 0, negative; 
1–4, weak; 5–8, moderate; 9–12, strong. 

c-erbB-2 immunostaining assessment 

For c-erbB-2, the official FDA scoring guidelines for 
predictive assessment in breast carcinoma were applied 
for the cervical carcinomas [39]: 0 for no staining or 
membrane staining in less than 10% of the tumor cells; 
1+ for only partial, weak staining of the cell membrane 
of more than 10% of the tumor cells; 2+ for moderate 
staining of the complete cell membrane in more than 
10% of the tumor cells; 3+ for intense staining of the 
complete membrane in more than 10% of the tumor 
cells. Cytoplasmic staining was considered non-specific 
and was not included in the scoring. 

The images were acquired utilizing a Nikon Eclipse 
55i microscope (Nikon, Apidrag, Bucharest, Romania) 
equipped with a 5-megapixel cooled CCD camera and 
the Image ProPlus AMS7 software (Media Cybernetics, 
Inc., Buckinghamshire, UK). 

Statistical analysis 

Statistical analysis and graphing were done in Microsoft 
Excel (Microsoft Office 2007 package) using the Student’s 
t-test for paired comparisons, all results being considered 
statistically significant for a p-value <0.05. As we did not 
have enough cases in different histopathological groups, we 
grouped the data for further analysis as mucinous/non-
mucinous classes. In the same line, the reactivity for  
c-erbB-2 was deemed as positive (including here scoring 2 
and 3), or negative (including scoring 0 and 1) while for 
VEGF and EGFR-1, cases were considered positive when 
the IRS≥3, and negative for IRS<3. 

 Results 

As we shown in the previous article, the majority of 
cervical adenocarcinoma developed in the fifth and six 
decade, the mucinous endocervical being the most 
encountered histopathological subtype, but with the 
endometrioid endocervical type as the histological variant 
with the worst prognosis, most cases been diagnosed in 
advanced stages (IIIA and IIIB) [36]. In Table 1 are 
presented the main clinicomorphological characteristics 
and the reactivity of investigated markers in relation to 
histopathological classification of casuistry (Table 1). 

Table 1 – The major clinicopathological features and CD105, VEGF, EGFR-1 and c-erbB-2 reactivity of the investigated 
cervical adenocarcinoma 

Differentiation
Depth of muscular 

invasion 
CD105-MVD VEGF c-erbB-2 EGFR-1 Cervical adenocarcinoma 

type (No. of cases) 
Age 

[years] 
W-M* P* ≤1/2L >1/2L 

TNM
IT PT IHC score IHC score IHC score

Mucinous endocervical (1) 45 +  +  IB1 12.16 35.83 0 0 0 
Mucinous endocervical (2) 56 +  +  IB2 17.23 41.32 6 2 3 
Mucinous endocervical (3) 58 +  +  IB2 14.76 36.12 1 1 0 
Mucinous endocervical (4) 69 +   + IIB 15.33 38.33 2 1 1 
Mucinous endocervical (5) 64  +  + IIB 10.9 34.78 0 0 0 
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Differentiation
Depth of muscular 

invasion 
CD105-MVD VEGF c-erbB-2 EGFR-1 Cervical adenocarcinoma 

type (No. of cases) 
Age 

[years] 
W-M* P* ≤1/2L >1/2L 

TNM
IT PT IHC score IHC score IHC score

Mucinous endocervical (6) 55 +   + IIIB 16.13 39.56 3 1 2 
Mucinous endocervical (7) 61  +  + IIIB 16.93 42.34 9 3 6 

Endometrioid (1) 59 +   + IIB 8.25 19.16 4 2 2 
Endometrioid (2) 62 +   + IIIA 9.33 18.32 3 2 0 
Endometrioid (3) 58 +   + IIIB 10.16 21.34 9 3 3 
Endometrioid (4) 63  +  + IIIB 7.67 17.46 2 1 0 

Serous (1) 47 +   + IB2 10.8 20.5 6 2 0 
Serous (2) 67 +   + IIB 12.36 24.34 9 3 2 

*Tumor degree of differentiation: W-M – well to moderate; P – poor. L – layer; IT – intratumoral; PT – peritumoral. 
 

CD105 expression and MVD assessment 

In normal endocervix and in the resection tumor edges, 
microvessels rarely expressed CD105 and staining was 
faint and weak. These vessels were mainly located 
between endocervical glands and rarely immediately 
underneath the lining epithelium, and they had regular 
courses and cross-sectional shapes (Figure 1A). Neoplastic, 
inflammatory, and mesechymal cells were negative for 
CD105. 

In all investigated tumoral specimens, CD105 staining 

was present in the cytoplasm of microvessel endothelial 
cells, form both intratumoral and peritumoral regions. 
The tumor vessels were mostly of aberrant morphology, 
tortuous, with or without clear lumen, much smaller inside 
the tumor (Figure 1, B, D and F) and with a greater 
caliber at the invasion front (Figure 1, C and E). In many 
tumoral areas, we identify individual CD105 positive cells. 
Typically, at the invasion front and in the inflammatory 
tumor stromal areas we noticed the highest density of 
tumor microvessels. 

 
Figure 1 – Cervical adenocarcinoma: (A) CD105 positive reaction in blood vessels from the normal cervix, DAB, ×100; 
(B) CD105 positive reaction in blood vessels from intratumoral areas of endometrioid adenocarcinoma, DAB, ×200; 
(C) CD105 positive reaction in blood vessels from peritumoral areas of endometrioid adenocarcinoma, DAB, ×200; 
(D) CD105 positive reaction in blood vessels from intratumoral areas of mucinous cervical adenocarcinoma, DAB, ×200. 
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Figure 1 (continued) – Cervical adenocarcinoma: (E) CD105 positive reaction in blood vessels from peritumoral areas of 
mucinous cervical adenocarcinoma, DAB, ×200; (F) D105 positive reaction in blood vessels from intratumoral areas 
of serous cervical adenocarcinoma, DAB, ×200. 

Overall, the average MVD value for normal control 
samples was about 3.16±0.75, and around 21.97±12.05 
for the all investigated endocervical adenocarcinomas. 
Microvessels density varied among tissue samples from 
6 to 53 (median 21). According to the tumoral topography 
of neoangiogenesis, we found that highest average value 
of MVD was record in peritumoral area (20.5±10.01), 
since intratumoral MVD, average was about 10.8±3.57 
(Table 1). Moreover, this statistical tendency of a more 
intense angiogenesis at the periphery of endocervical 
adenocarcinomas was noticed regardless of histopathological 
subtype (Figure 2), the degree of differentiation, depth of 
muscular invasion or TNM stage of the investigated tumors 
(p<0.01). Statistical analysis revealed a significant difference 
of MVD between different variant of endocervical adeno-
carcinomas (p<0.001) with the highest values in the 
mucinous type (35.83±5.88 in peritumoral regions and 
12.16±1.17 for intratumoral areas). 

 
Figure 2 – The average intratumoral and peritumoral 
MVD for histopathological uterine cervix adeno-
carcinoma subtypes differ significantly (p<0.001). 
Error bars represent standard deviation. 

VEGF expression 

VEGF reactivity was cytoplasmic and membranous 
mainly in the carcinomatous cells. In addition, the reaction 
was present in vascular endothelial cells, fibroblasts, 
and/or inflammatory cells (Figure 3, A and D). In the 
residual normal endocervical tissue from the edges of 
tumor specimens, we also noticed a weak cytoplasmic 
VEGF reaction at the level of lining epithelium and 

endocervical glands (Figure 3A). In tumor specimens, 
VEGF reactivity was detected in 10 cases (76.92%), two 
cases of mucinous endocervical carcinomas being negative. 
In most cases, the intensity of VEGF reaction remained 
heterogeneous throughout the tumor section with a weaker 
staining at the stromal level (Figure 3, B–F). Sometimes, 
the reactivity to VEGF of the stromal inflammatory cells 
was higher than in the tumor cells (Figure 3D). In addition, 
we noticed the VEGF reaction in the cytoplasm of endothelial 
cells from tumor vessels. 

We did not find any significant correlations between 
VEGF immunoreactivity score and the histopathological 
subtypes of endocervical adenocarcinomas. It seems that 
the highest scores of VEGF reactivity corresponded to 
higher MVD values regardless the histopathological variant. 

c-erbB-2 expression 

In the residual normal endocervical tissue from the 
edges of tumor specimens, we did not observe any 
reactivity for this marker (Figure 4A). The overall 
percentage of c-erbB-2 protein expression in investigated 
uterine cervix adenocarcinoma was about 84.61. In tumor 
specimens, the majority of positive cases presented both 
membrane and diffuse cytoplasmic pattern (Figure 4, B–F). 
Overall, the c-erbB-2 reaction pattern in thickness of tumor 
specimens was heterogeneous, with areas showing different 
staining intensities alternating with negative areas. 

Regarding the c-erbB-2 scoring we found that scores 
1 and 2 were the most frequently recorded. The maximum 
score was recorded in three cases that belonged to each 
investigated histopathological subtype, while the minimum 
score was present in two cases of mucinous endocervical 
adenocarcinoma (Table 1). It seems that the highest scores 
of c-erbB-2 reactivity corresponded to higher MVD values 
regardless of the histopathological variant. 

EGFR-1 expression 

A moderate cytoplasmic and/or membrane EGFR-1 
pattern was observed in the residual normal endocervical 
tissue from the edges of tumor specimens, both in the 
lining epithelium and endocervical glands (Figure 5A). 
In tumors, we observed the same cellular pattern reaction 
with a heterogeneous intensity along the different areas 
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from the entire tumor (Figure 5, B–F). The reaction was 
present in seven cases, which represented 53.85% of 
investigated tumors. 

The highest EGFR-1 scores were recorded in the 
mucinous type at the opposite pole being the serous type 

(Table 1). Compared with c-erbB-2 protein expression, 
the EGFR-1 reactivity was significantly lower both 
quantitatively and qualitatively in investigated tumor 
specimens. The reduce number of cases and the weak 
reactivity did not allow further statistical analysis. 

 
Figure 3 – Cervical adenocarcinoma: (A) VEGF expression at the level of lining epithelium and endothelial blood vessels 
from the normal endocervix, DAB, ×200; (B) Intense VEGF reaction (score 9) in the cytoplasm of carcinomatous 
cells from endometrioid adenocarcinoma, DAB, ×200; (C) Moderate VEGF reaction (score 6) in the cytoplasm of 
carcinomatous cells from endometrioid adenocarcinoma, DAB, ×200; (D) Intense VEGF reaction in the cytoplasm of 
inflammatory cells from the stroma of endometrioid adenocarcinoma, DAB, ×200; (E) Weak VEGF reaction (score 2) 
in the cytoplasm of carcinomatous cells from mucinous adenocarcinoma, DAB, ×200; (F) Intense VEGF reaction 
(score 9) in the cytoplasm of carcinomatous cells from serous adenocarcinoma, DAB, ×200. 
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Figure 4 – Cervical adenocarcinoma: (A) c-erbB-2 negative reaction in the lining epithelium of normal endocervix 
glands, DAB, ×200; (B) Intense membrane/cytoplasmic c-erbB-2 reaction (score 3) in the endometrioid adenocarcinoma, 
DAB, ×200; (C and D) Intense membrane/cytoplasmic c-erbB-2 reaction (score 3) in the mucinous adenocarcinoma, 
DAB, ×200/×400; (E and F) Intense membrane/cytoplasmic c-erbB-2 reaction (score 3) in the serous adenocarcinoma, 
DAB, ×200. 
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Figure 5 – Cervical adenocarcinoma: (A) EGFR cytoplasmic positive reaction in the lining epithelium and glands of 
normal endocervix, DAB, ×200; (B) Moderate membrane/cytoplasmic EGFR reaction (score 2) in the endometrioid 
adenocarcinoma, DAB, ×200; (C and D) Intense membrane/cytoplasmic EGFR reaction (score 6) in the mucinous 
adenocarcinoma, DAB, ×200/×400; (E and F) Intense membrane/cytoplasmic EGFR reaction (score 3) in the serous 
adenocarcinoma, DAB, ×200/×400. 
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 Discussion 

In this study, we have investigated the immunohisto-
chemical expression of CD105, VEGF, EGFR-1 and  
c-erbB-2 and their prognostic correlation in three different 
subtypes of uterine cervix adenocarcinoma, respective 
mucinous, endometrioid and serous type. 

Previous studies assessing angiogenesis in cervical 
cancer used mainly pan-endothelial markers, which are 
not specific enough to differentiate between endothelial 
cells from normal, activated or tumor vessels [40–42]. The 
CD105 (endoglin) discovery facilitated the differentiation 
of normal vessels from those so-called activated presented 
in tumor different tumor vessels and inflammatory lesions 
[43–45]. So far, few articles used CD105 in the study of 
angiogenesis from benign and malignant lesions of the 
uterine cervix [46–50], and none has investigated this 
process in uterine cervix adenocarcinomas. Some of these 
studies have shown a continuum increase of CD105 
MVD from benign lesions to invasive squamous cell 
carcinoma [47, 49], while in the study undertaken  
by Cimpean AM et al. was noticed a decreasing in 
micro-invasive and invasive carcinoma compared with 
metaplastic, dysplastic lesions and in situ carcinoma 
[46]. In the present study, we observed that regardless 
the histopathological subtype of investigated uterine 
cervix adenocarcinomas, the highest CD105 MVD values 
were recorded in peritumoral areas. Moreover, for the 
first time we noticed that angiogenesis in this tumor 
localization is dependent on histopathological subtype, 
with highest CD105 MVD values in the mucinous type. 
Kaku T et al., investigating tumor angiogenesis with 
factor VIII-related antigen in 56 cases of FIGO clinical 
stage I and II adenocarcinomas of the cervix noticed 
that MVD is an independent prognostic factor [51]. 
Moreover, Lee JS et al. on a casuistry of 37 cases of 
FIGO clinical stage I and II adenocarcinoma of the 
uterine cervix found that CD34 MVD was associated 
with shortened survival time in the univariate log-rank 
analysis [52]. Also, Tjalma W et al. found an inverse 
association between VEGF-A protein expression and 
microvessel density assed by CD31 vessels counting in 
invasive cervical cancer [53], while Zijlmans HJ et al. 
did not find any association between either CD105 MVD 
or CD31 MVD and VEGF-A protein expression [50].  
In our study, we established a direct correlation between 
VEGF expression level and CD105 MVD values in uterine 
cervix adenocarcinomas. In addition, most of these study, 
at least for invasive carcinoma of the uterine cervix 
proved the prognostic significance of MVD as measured 
by IHC-detection of CD105 [48, 50]. All this data 
highlight CD105 marker as a potential molecular target 
for therapy of cervical carcinoma. 

VEGF, that is one of the most important tumor pro-
angiogenic factor that has been investigated in cervical 
carcinoma at different levels including serum VEGF 
level [54–57], VEGF mRNA [58–63] and tissue VEGF 
protein. It seems that VEGF is overexpressed in more 
advanced cervix cancer stages, most probable linked to a 
more angiogenic tumor profile and therefore this marker 
could differentiate between patients with non-invasive and 
those with recurrent disease [64]. In addition, Cheng WF 
et al. reported that tumors with overexpressed VEGF had 

higher incidence of deep stromal invasion, parametrial 
invasion and lymph node metastasis [65]. In the same 
line, Goncharuk IV et al. established a significant correlation 
between VEGF expression and the disease stage, as well 
as pelvic lymph node metastasis, but an inverse correlation 
between VEGF expression in tumor cells and both overall 
and disease-free survival [66]. On the contrary, Loncaster JA 
et al. could not establish correlations between VEGF 
expression and disease stage, but in turn, they reported 
that high VEGF expression was associated with overall 
survival and metastasis-free survival [67]. The authors 
suggested that VEGF expression is primarily reflecting 
the metastatic potential of a tumor rather than its response 
to radiotherapy. However, other studies failed to establish 
VEGF expression to be prognostic in cervical carcinoma 
[53, 68]. 

Data regarding the relation between level of VEGF 
expression and tumor histology are few and disputable 
[53, 69, 70]. Tokumo K et al. investigating 51 cases of 
squamous cell carcinoma and 19 cases of adenocarcinoma 
of the uterine cervix found that the VEGF expression 
was higher in adenocarcinomas than in squamous cell 
carcinomas and the MVD was significantly correlated 
with VEGF expression [70]. In turn, Loncaster JA et al. 
found that VEGF expression was higher in squamous 
cell carcinomas than in adenocarcinomas, but the latter 
were very few (five cases). On the other hand, Lee JS 
et al. found that 31 tumors from a casuistry of 37 cases 
of FIGO clinical stage I and II adenocarcinoma of the 
uterine cervix were VEGF positive, and this tumors had 
a significantly higher MVD than those that did not have 
VEGF expression [52]. A similar trend was observed in 
our study, were regardless the histopathological variant, 
the highest CD105 MVD was recorded in those cases in 
which was observed the highest VEGF reactivity. 

The EGFR member family plays key roles in solid-
tumor pathogenesis, being involved in multiple cellular 
processes including angiogenesis. It has been suggested 
that the oncogenic properties of c-erbB-2 may be mediated 
by the stimulation of tumor angiogenesis by up-regulation 
of VEGF [71]. Moreover, Yen L et al. recorded that over-
expression of the c-erbB-2 receptor results in induction 
of the basal level of VEGF [32]. 

Data from the literature reported large variations of 
EGFR (ranges between 26–72%) and c-erbB-2 (14–100%) 
expressiveness in cervical cancer [28, 72–79]. These large 
discrepancies have been attributed to methodological 
variations, differences in the threshold for the definition of 
EGFR/c-erbB-2 overexpression as well as to heterogeneity 
of lesions. 

Most studies, have shown a higher frequency of EGFR 
expression in squamous cell carcinomas compared with 
adenocarcinomas/adenosquamous cell carcinomas [28, 74, 
80–82], Soonthornthum T et al. establishing an average 
percentage of EGFR overexpressing about 51% for 
squamous cell carcinoma compared with 23% for adeno-
carcinoma and 38% for adenosquamous carcinoma [83]. 
This was suggesting that each histological type of 
carcinoma would develop independently, being characterized 
by its own molecular genetic changes and gene expression 
profiles [84]. 

Reports on EGFR member family expression in 
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uterine cervix adenocarcinoma are rare [52, 80, 81, 85–88]. 
Bodner K et al. and Lindström AK et al. recorded a 44%, 
respective 50% of EGFR expression, while Kihana T et al. 
detected c-erbB-2 protein expression in 77% of uterine 
cervix adenocarcinoma, most of cases with strong 
membrane expression also showed amplification of the 
c-erbB-2 gene by slot blot-hybridization. Lee JS et al., 
investigating immunohistochemically 37 cases of FIGO 
clinical stage I and II adenocarcinoma of the uterine 
cervix found that only 29.7% of these tumors expressed 
the c-erbB-2 protein [52]. In our study, the overall 
percentage of c-erbB-2 protein expression in investigated 
uterine cervix adenocarcinomas was about 84.61 while 
the EGFR-1 reactivity was restricted to 53.85% cases, 
being significantly lower both quantitatively and 
qualitatively. 

Leung TW et al. noticed that significantly more normal 
glands adjacent to adenocarcinoma showed moderate/ 
strong expressions for EGFR than c-erbB-2 whereas 
significantly glandular dysplasia/adenocarcinoma in situ 
lesions showed moderate/strong expressions for c-erbB-2 
than EGFR [88]. Thus, the authors concluded that EGFR is 
more important in inducing dysplastic change/malignant 
transformation whereas c-erbB-2 plays a more significant 
role in tumor progression and invasion, but without any 
prognostic significance on the patient survival. Kihana T 
et al. showed that overexpression of c-erbB-2 protein  
is associated with amplification of c-erbB-2 gene and 
frequently occurred in cervical adenocarcinomas of the 
patients with poor prognoses [87]. In addition, Lee JS 
et al. recorded a significantly greater VEGF expression in 
c-erbB-2-positive tumors was significantly higher than 
in c-erbB-2-negative tumors and an apparent correlation 
between the stain ability and spatial distribution of VEGF 
expression in the cells and the expression of c-erbB-2 
[52]. Thus, the authors suggested that VEGF expression 
plays a role in promoting angiogenesis in cervical 
adenocarcinomas, and c-erbB-2 is likely to be involved 
in the up-regulation of VEGF expression. In the same 
way, our study established that the highest c-erbB-2 
reactivity corresponded to the cases with the highest 
VEGF expression levels. 

Data from literature regarding prognosis of EGFR 
member family in uterine cervix carcinomas are 
contradictory. Some observers detected that EGFR 
overexpression is significantly associated with poor 
disease outcomes in cervical carcinoma [27, 73, 75, 89–
91]. In contrast, other investigators do not show any 
correlation between EGFR overexpression and prognosis 
in cervical cancers [79–81, 92–95]. These differences 
most probable come primarily through the use of 
various methodological protocols (a variety of non-
standardized methods such as radioligand-binding assay, 
immunohistochemistry staining on paraffin-embedded 
sections, enzyme immunoassay, and multiparameter 
flow cytometry), and second to the relatively small and 
heterogeneous population of patients that were included 
in these studies. Noteworthy is that in the study led by 
Fuchs I et al. observed that HER-2 and HER-3 over-
expression was associated with poor prognosis and that 
a cross-talk between EGFR and HER-4 receptor could 
be associated with a better prognosis in cervical cancers. 

In addition, Iida K et al. had report that EGFR gene 
amplification is an independent prognostic factor in 
cervical squamous cell carcinomas [96]. 

All these data emphasize the importance of continued 
basic and translational research on the complex interplay 
between signaling systems (tumor angiogenesis and 
EGFR family receptors) in order to select more accurate 
the patients with cervical cancers for a more efficient 
molecularly targeted therapy. 

 Conclusions 

Our study revealed that for uterine cervix adeno-
carcinoma the most intense angiogenic activity occurs at 
invasion front of these tumors. Although the small number 
of cases did not allowed us to obtain statistically 
significant correlations, we noticed the trend of high 
CD105 MVD levels to be paralleled by the highest 
expression of VEGF and c-erbB-2. Thus, in cervical adeno-
carcinomas occurs an intense process of angiogenesis, 
controlled by interrelations between VEGF and EGFR 
family members, especially the c-erbB-2 receptor. Further 
studies are needed to elucidate whether specific angiogenic 
molecular profiles exist in different histopathological 
subtypes of uterine adenocarcinomas and which is their 
impact on prognosis and therapeutic outcomes for these 
patients. 
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