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Abstract: Endometrioid and serous carcinomas of the endometrium differ dramatically in their pathogeny and clinical 
behaviour. CyclinD1 is critical for the G1/S part of the cell cycle. Cyclin D1 is often overexpressed in human neoplasias, 
by genes rearrangements, amplifications and mutations. Ki-67 is a cell proliferation marker that is positive in all phases of 
the cell cycle except Go. The purpose of this study was to compare endometrial carcinomas with endometrial 
hyperplasias, regarding their activity for cyclin D1 and Ki-67. Immunostains with Ki-67 and cyclin D1 antibodies were 
performed on formalin-fixed and paraffin-embedded tissue sections from 15 cases: 10 endometrial carcinomas, 
endometrioid and serous papillary, and 5 simple and complex hyperplasias, with and without cytologic atypia. Ki-67 was 
positive in all proliferative and neoplastic endometria. It is emphasized that the association of the cyclin D1 expression 
with the clinical aggressiveness is possible, but insufficient proved by now. Overexpression of cyclin D1 increases from 
normal endometrium to hyperplasia and carcinoma, suggesting that it may play a role in endometrial carcinogenesis. 

INTRODUCTION 
Endometrial carcinoma (EC) includes at least two distinct subtypes, each of these being associated with different risk 
factors, precursor lesions, morphology, evolution, and molecular genetic attributes. Type I, the endometrioid carcinoma, 
which represents 80% from endometrial carcinomas, is often diagnosticated in stage I, usually is associated with 
hyperestrogenism and appears at younger women, in premenopause. Unlike this, type II, represented by serous papillary 
endometrial carcinoma, which is often very aggressive and appears in older women, in postmenopause, is developed on 
an atrophic millieu and is considered not to be significantly dependent on estrogens for proliferation (1). Many 
researchers suggest that type I of endometrial tumors are developed from endometrial hyperplasias in a context of 
hyperestrogenism, having usually an indolent clinic evolution (2). On the other hand, serous endometrial carcinomas are 
developed on an atrophic background, from the morphologic entity named „endometrial intraepithelial carcinoma”, which 
represents the malignant transformation of surface endometrial epithelium (3). Numerous studies indicated that the 
differences in immunohistochemical profiles of endometrial carcinomas, endometrioid and serous, support the idea of 
existence of different molecular pathways of development (4). 

MATERIAL AND METHODS 
Our study comprises 15 cases (10 cases of endometrial carcinomas – 5 endometrioid carcinomas well differentiated 
(WDEC), three endometrioid carcinomas moderate differentiated (MDEC), two serous papillary carcinomas (SPEC), 5 
cases of hyperplasias – one simple hyperplasia (SHP) without atypia, one simple hyperplasia with atypia, one complex 
hyperplasia (CHP) without atypia, two complex hyperplasias with atypia). The pacients were diagnosticated, investigated 
through endometrial biopsy and surgically treated at The 3rd Clinic of Obstetrics and Gynecology Iasi. The specimens 
were routinely fixed in 20% buffered formalin solution and paraffin embedded and stained with hematoxylin and eosin. 
Immunostains with Ki-67 and cyclin D1 antibodies were performed on routinely processed tissue sections for all 
presented cases. It was also performed a semiquantitative evaluation; the statistical interpretation of the data was done 
through student t test, unpaired. In accordance with immunohistochemical working protocols, there were evaluated the 
expressions of Ki-67 (DAKO, clone Ki-S5, dilution 1:25) and cyclin D1 (DAKO, clone DCS-6, dilution 1:25) in each of 
the endometrial specimens. The sections were dewaxed, rehidrated in gradual alcohol solutions and then blocked for 
endogene peroxidase in 3% hydrogene peroxid. Heat induced antigen retrieval method, using a drying stove, was 
performed for Ki-67 and cyclin D1. All the tissues were preblocked with diluted normal serum and incubated with 
primary antibody (Ab) for 60 min at room temperature. Immunoreactive complexes were detected using  Envision + 
(DAKO) and visualised with DAB + (DAKO). The slides for negative control were treated with IgG serum isotype. The 
positive control resulted from positive immunostaining of red blood cells, being treated in the same manner as the studied 
cases. 
 The semiquantitative evaluation of nuclear immunostaining for Ki-67 was done in percentage, estimating as 
being low (up to 20%), moderate (between 20 and 50%) and strong (over 50%). For cyclin D1, it was considered: + 
(nuclear immunostaining), ++ (cytoplasmic immunostaining), +++ (nuclear and cytoplasmic immunostaining). 
 For statistical evaluation of data we used unpaired student t test. This test is usually chosen for comparing two 
groups in which the individual values are not pairs or they don’t correspond some with the other. The impaired student t 
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test is one of the most used technique for testing an hypothesis which is based on the difference between medial values of 
the studied populations.  

RESULTS AND DISCUSSIONS 

Cyclin D1 is a promoter of the progression of the G1-S phase and, through this, it has a 
role in cell proliferation, including the tumoral proliferation. The studied proliferation markers 
show their presence in all proliferative forms. 
 If the cancer is considered as a cell cycle disease, the most frequent disturbed phase is 
the control of the G1/S phase (5). In general cases, the positive effectors of G1/S control, as 
cyclin D1, are considered the principal protooncogenes, and negative effectors, as CDK 
inhibitors, are considered tumor suppressors (6, 7).  

Soslow (8) analysed the expression of cyclin D1, estrogen receptors (ER) and 
progesteron receptors (PR) in endometrioid and serous endometrial carcinomas, corresponding in 
histological grade. The expression of cyclin D1 in endometrial carcinomas is associated with 
endometrioid histology. Its expression was less studied serous papillary endometrial carcinomas. 
The activation of cyclin D1 stimulates the transcription of genes regulated by ER and PR. The 
identification of the differences and the elucidation of the relations between cyclin D1, ER and 
PR will bring supports for establishment of the molecular profiles of endometrioid and serous 
papillary endometrial carcinomas. In our study we did not make a comparison between the 
expression of cyclin D1 and ER and PR. It can not be estimated the effect of cyclin D1 upon the 
prognostic of moderate to poorly differentiated endometrial carcinomas, but the data suggest that 
cyclin D1 could be expressed by a subset of endometrioid carcinomas which are not the most 
aggressive (fact established by the presence of cyclin D1 in endometrioid carcinomas 
comparative with serous endometrial carcinomas and the absence of cyclin D1 in advanced 
stages of endometrioid carcinomas) (9). The significance of the expression of cyclin D1 
correlated with the biology and clinical agressivenes was not established.  

From this point of view, we have analysed the expression of cyclin D1 and Ki-67 also in 
serous endometrial carcinomas and different types of endometrial hyperplasias and endometrioid 
carcinomas. The expression of cyclin D1 was strong in both papillary serous endometrial 
carcinomas (fig. 6) and endometrial hyperplasias, with cytologic atypia, both simple (fig. 4) and 
complex. The expression of cyclin D1 was also strong in all grades of endometrioid carcinomas 
(fig. 2). Regarding the expression of Ki-67, the results support the conclusions that all 
proliferative states, benign (fig. 5) and malignant (fig. 1,3), express proliferative activity (10). 
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It is considered that the nuclear export of cyclin D1 during S phase of the cell cycle is a 

critical element in the regulation of normal cellular proliferation. Alt et al (11) demonstrated that 
the nucleo-cytoplasmic relocalization of cyclin D1 during S phase is mediated by the nuclear 
export CRM1(exportin1)-dependent. Cyclin D1 acumulates in the nucleus during G1 phase, but it 
relocalized in the cytoplasm in interphase. The specific redistribution of cyclin D1 is correlated 
with its phosphorilation at Thr-286 by GSK-3β (11). 
 It is emphasized that the association of the cyclin D1 expression with the clinical 
aggressiveness is possible, but insufficient proved by now.  

Regarding proliferation and cell cycle markers, the results for Ki-67 are exactly as we 
expected. All proliferative forms, including malignancies (fig. 1,3), present proliferative activity, 
but without statistic significance between benign  proliferative forms and low grade carcinomas 
(12, 13).  
 The studied cases permitted the comparison of endometrial carcinomas with endometrial 
hyperplasias, regarding their activity for cyclin D1 and  Ki67. The difference was expressed also 
by the utilization of the student t test. 

The obtained immunohistochemical results for cyclin D1 and Ki-67, are presented in 
table 1: 
Table 1. The expression of cyclin D1 and Ki-67 in endometrial carcinomas and hyperplasias 

 
                   Category                       Cyclin D1                             Ki-67  
                    WDEC                           +++                              45% 
                    WDEC                       + and ++                              30% 
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                   Category                       Cyclin D1                             Ki-67  
                    WDEC                             +                              20% 
                    WDEC                       Negative                              70% 
                    WDEC                       + and ++                              15% 
                    MDEC                           +++                              40% 
                    MDEC                           +++                              60% 
                    MDEC                       + and ++                              20% 
                     SPEC                           +++                              25% 
                     SPEC                       + and ++                              20% 
                      SHP                             +                              20% 
                    ASHP                           +++                           25-30% 
                     CHP                           +++                              55% 
                    ACHP                            ++                              25% 
                    ACHP                     ++ and +++                              55% 
 

Table 2 presents the results of impaired student t test, for the following compaired 
groups for the expression of used markers: 
 
Table 2. Probability of the t test results, presuming the nule hypothesis 

 

                   Markers                      Compared groups p value (statistic 
significance) 

                  Cyclin D1                         WDEC and HP                  p = 0,25 (p > 0,05)  
                             EC and HP                  p = 0,58 (p > 0,05) 
                         MDEC and HP                  p = 0,68 ( p > 0,05) 
                       MDEC and HPA                  p = 0,88 ( p > 0,05) 
                     Ki-67                        WDEC and HP                  p = 0,94 ( p > 0,05) 
                            EC and HP                  p = 0,81 ( p > 0,05) 
                         MDEC and HP                  p = 0,72 ( p > 0,05) 
                      MDEC and HPA                  p = 0,78 ( p > 0,05) 

CONCLUSIONS 

 Exactly as we expected, it was observed the overexpression of Ki-67 in hyperplastic and 
neoplasic endometrium.  
 The expressions of cyclin D1 and Ki-67 studied in serous endometrial carcinomas and 
different types of endometrial hyperplasias and endometrioid carcinomas were strong, both in 
serous papillary tumors and in simple and complex hyperplasias, with cytologic atypia. Also, the 
expression of cyclin D1 was strong in all grades of endometrioid carcinomas, data which 
sustained the aspects already presented.  

It is emphasized that the association of the cyclin D1 expression with the clinical 
aggressiveness is possible, but insufficient proved by now.  

Overexpression of cyclin D1 increases from normal endometrium to hyperplasia and 
carcinoma, suggesting that it may play a role in endometrial carcinogenesis. 
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