
Introduction

In postmenopausal women, abnormal uterine bleeding

includes vaginal bleeding 12 months or more after the ces-

sation of menses, or unpredictable bleeding in post-

menopausal women who have been receiving hormone

therapy for 12 months or more [1]. Further evaluation of

abnormal uterine bleeding depends on the patient’s age and

the presence of risk factors for endometrial cancer, which

include anovulatory cycles, obesity, nulliparity, age greater

than 35 years, and tamoxifen and estrogen therapy [2-4].

Initially, medical management is recommended for pre-

menopausal women at low risk for endometrial carcinoma

who are diagnosed with presumed dysfunctional uterine

bleeding.

Endometrial cancer is rare in 15- to 18-year-old females.

Therefore, most adolescents with dysfunctional uterine

bleeding can be safely treated with hormone therapy and

observation, without diagnostic testing. The risk of devel-

oping endometrial cancer increases with age [5,6]. The

overall incidence of this cancer is 10.2 cases per 100,000 in

women aged 19 to 39 years. The incidence more than dou-

bles from 2.8 cases per 100,000 in those aged 30 to 34 years

to 6.1 cases per 100,000 in those aged 35 to 39 years. In

women aged 40 to 49 years, the incidence of endometrial

carcinoma is 36.5 cases per 100,000 [6]. 

Endometrial evaluation (including imaging and tissue

sampling) for subtle genital tract pathology is recom-

mended in patients who are at high risk for endometrial

cancer and in patients at low risk who continue abnormal

bleeding despite medical management. The increased risk

of endometrial cancer developing in polyps in this iatro-

genic context is estimated between 2.5% and 10% in the

literature [7]. In fact, Pettersson et al suggested that the

polyp might be considered high-risk factor to development

of endometrial cancer8. However, there is a great concern

on what polyp may turn to cancer. For this reason, the aim

of this study was to evaluate the p53 expression on polyps

of postmenopausal women.

Materials and Methods

A total of 200 postmenopausal women from Gynecology De-

partment of Federal University of São Paulo – Escola Paulista de

Medicina (last natural menstruation at least 12 months prior to en-

tering the study) were evaluated between December 2000 and

May 2004. Of these, 118 were selected for enrollment to this

study. In order to be considered for inclusion to this study, women

had to have uterine bleeding and should not have been using hor-

mone therapy in the 180 days preceding admission to the study.

Exclusion criteria consisted of body mass index (BMI) ≥ 35,

women who were taking herbal substances or phytoestrogens;

those who practiced physical exercise (with the exception of

light walks fewer than three times a week); those who had en-

dometrial thickness < three mm according to ultrasonography

carried out within the previous two months; those who had any

abnormality detected by recent cervico-vaginal oncological

colpocytology. Women presenting dyslipidemia, diabetes mel-

litus, and acute or chronic hepatopathies were also excluded, as

well as those using cholesterol-reducing medication, androgens,

raloxifene, tamoxifen, barbiturates, hydantoin, carbamazepine,

phenylbutazone, meprobamate and rifampicin, and those with

hormone-dependent cancer. The authors also excluded the pro-
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Summary

Objective: To evaluate p53 protein expression in the endometrial polyp and compare with adenocarcinoma and atrophic endometrium

of postmenopausal women. Materials and Methods: Ninety-eight postmenopausal women were included in this study and divided into

three groups related to histopathologic diagnosis: Group A - endometrial adenocarcinoma (n = 40), Group B – endometrial polyp (n =

38), and Group C – endometrial atrophy (n = 20). The length of this study was from 1990 to 2004. The endometrial samples were col-

lected from hysteroscopic biopsy or surgery then processed for histopathologic routine. One thousand cells of each histological section

were evaluated for immunohistochemical analysis using p53 antibodies. The ANOVA test was performed for the statistical analysis. Re-
sults: The expression of p53 in adenocarcinoma samples was the highest. The expression of polyp was positive when associated to hy-

perplasia without atypia. All samples of atrophic endometrial were negative. Conclusions: The present data suggested that presence of

hyperplasia in the endometrial polyp is factor to increase the expression of p53. 
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liferative or hyperplasic endometrium. Only polyps (with and

without hyperplasia) were included. All subjects voluntarily

agreed to participate in the study, which was approved by the

Institution’s Ethics Committee in Research, and all patients

signed informed consent forms.

Prior to the initiation of study protocol, all patients were sub-

mitted to general physical and gynecological examinations, and

their medical history was recorded. Blood samples of all patients

were collected in the morning, following a 12-hour fasting for the

measurement of serum levels of glucose, follicle stimulating hor-

mone (FSH), and 17beta-estradiol. In addition, all participants

were submitted to pelvic ultrasonographic evaluation. After that,

all participants submitted to hysteroscopy using CO2.

The same equipment was used in every hysteroscopy and

every examination was performed by the same experienced hys-

teroscopist, who was unaware of the women’s background. The

hysteroscope utilized had a diagnostic sheath with a diameter of

2.8 mm and lances with an inclination of 308. The Hamou mi-

crohysteroflator with a maximum pressure of 200 mmHg and a

gas flow of 25 ml/min was used for the infusion of CO2. The il-

lumination of the endometrial cavity was achieved by a source

supplying cold light xenon illumination, through a wire of opti-

cal fibres. The hysteroscopy began with a gas flow of 25 ml/min

and a pressure of 40 mmHg. In many cases, this pressure was in-

adequate for panoramic examination of the endometrial cavity

and the imaging of the tubal ostia, and therefore it was increased

during the examination. The maximum pressure, which was used

in order to distend the endometrial cavity, was 100 mmHg. All

of the hysteroscopies were recorded on video and were safely

kept in the record room of the hysteroscopy office at the Federal

University of São Paulo – Escola Paulista de Medicina. After

that all participants were submitted to endometrial biopsy using

Pipelle instrument. When the sample was insufficient for analy-

sis, the patient was submitted to hysteroscopical resection under

anesthesia. A total of 118 patients were divided into three groups

related to histopathologic diagnosis: Group A - endometrial at-

rophy (n = 40), Group B – endometrial polyp (n = 38), and

Group C – endometrial adenocarcinoma (n = 40). Figure 1

shows the representative image of endometrial cavity in each

group.

Histological analysis
Paraffin-embedded blocks were sectioned and the slides were

stained with hematoxylin-eosin to be evaluated through light mi-

croscopy. Two pathologists performed the analyses and estab-

lished the final histological diagnosis. They had no access to

clinical information. The samples were classified and graded ac-

cording to WHO recommendations.

Immunohistochemistry
The samples were prepared for the immunohistochemical

procedure. The p53 was detected with antihuman p53 mono-

clonal antibody. Briefly, five-µm sections were deparaffinized

and hydrated through graded alcohols and water. Peroxidase

Figure 2. — Representative digitalized image of epithelial cells in each group after immunohistochemical procedure: A – endome-

trial atrophy, B – endometrial polyp, and C – endometrial adenocarcinoma.

Figure 1. — Representative image of endometrial cavity in each group: A – endometrial atrophy, B – endometrial polyp, and C –

endometrial adenocarcinoma.
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was blocked for 7.5 minutes in a peroxidase-blocking solution.

Then the slides were incubated with the primary antibodies for

30 minutes and washed a buffer solution. The peroxidase-la-

beled polymer was then applied for 30 minutes. After washing

in a buffer solution, the slides were incubated with di-

aminobenzidine substrate chromogen solution, washed in water,

counterstained with hematoxylin, washed, dehydrated and

mounted.

The measurements were performed using digitalized images

(Figure 2) obtained directly from the light microscope via a

video camera and stored in magnetic medium. Afterwards, meas-

urements were performed using specific software. The percent-

age of cells positive for p53 immunoexpression on the

epithelium was calculated on the basis of the staining presented

on an average of ten microscopic fields at x400 magnification.

Tissue samples were considered positive for p53 when the ratio

of cells with only nuclear staining was equal to or more than ten

percent Also, we counted the number of positive cells (p53 ex-

pression) in 1000 cells. The positive control for p53 marker was

a breast carcinoma sample from the laboratory archives.

Statistical analysis
The characteristic data of groups was analyzed by one-way re-

peated measures analysis of variance subsequently corrected by

less significant difference comparison test (Fisher test). The power

calculation of 90% was 30 cases per group.

Results

Characteristic (clinical and laboratorial) data are in Table

1. The statistical analyses showed no difference among

groups in all parameters: age at menarche, age, time since

menopause, race, number of smokers, number of preg-

nancy, number of abortion, glucose, FSH, estradiol, sys-

tolic blood pressure, diastolic blood pressure and BMI. All

participants had no history of diabetes. Table 2 shows the

p53 expression on the epithelial cells. The expression of

p53 in adenocarcinoma samples was the highest. All sam-

ples of atrophic endometrial were negative. The expression

of polyp was positive in two cases. The histological analy-

sis showed that 28 polyps presented cuboid (atrophic) ep-

ithelial and ten polyps had hyperplasia. The number of

cases with atypia was three and the p53 expression was

found in two of them. In relation to nuclear grade of the en-

dometrial adenocarcinoma, the p53 expression of moder-

ate to poorly differenced neoplasia (n = 16) was higher than

well-differenced neoplasia (n = 6).

Discussion

The endometrial polyp is a benign pedunculate or ses-

sile excrescence of the endometrium, which contains vari-

able amounts of glands, fibrous tissue, and blood vessels.

Clinically, this lesion usually causes endometrial thick-

ness and abnormal uterine bleeding [1-4]. In post-

menopausal women, endometrial polyp is asymptomatic

and frequent, and is observed in about 15% [9]. Also, car-

cinomatous changes in endometrial polyps have also been

reported [8-10]. These polyps have been named malignant

endometrial polyps. The great concern is what type of

polyp may have the potential to develop the endometrial

cancer. For this reason, the authors analyzed the p53 ex-

pression on the endometrial polyp.

Overexpression of the p53 oncogene appears to play an

important role in the biology of endometrial cancers type

II (serous), which show significantly higher expression of

Table 1. — Characteristics of participants (mean ± standard error) in groups: A - endometrial atrophy, B – endometrial
polyp, and C – endometrial adenocarcinoma 
Groups A (n = 40) B (n = 38) C (n = 40)

Age at menarche (years) 12.9 ± 0.2 13.0 ± 0.3 12.9 ± 0.3

Age (years) 61.2 ± 1.8 63.5 ± 1.9 66.7 ± 1.4

Time since menopause (years) 12.7 ± 2.5 8.8 ± 4.7 9.1 ± 4.1

Race Caucasian 30 28 31

Non-Caucasian 10 10 9

Smokers (n) 3 4 3

Number of pregnancy (n) 3.9 ± 0.5 4.7 ± 0.7 2.8 ± 0.4

Number of abortion (n) 0.8 ± 0.3 0.8 ± 0.1 0.6 ± 0.1

Glucose (mg/dl) 112.5 ± 7.5 103.8 ± 4.1 105.4 ± 11.2

Systolic blood pressure (mmHg) 122.1 ± 13.9 123.1 ± 15.4 118.1 ± 15.1

FSH (mUI/ml) 69.1 ± 19.9 62.1 ± 17.4 67.3 ± 18.1

Estradiol (pg/ml) 12.1 ± 9.3 13.1 ± 7.4 11.1 ± 8.5

Diastolic blood pressure (mmHg) 81.7 ± 10.9 82.6 ± 14.3 83.9 ± 11.3

Body mass index (kg/m2) 26.4 ± 1.1 29.3 ± 1.7 27.4 ± 1.6

The statistical analyses showed not a difference among groups in all parameters

Table 2. – The p53 expression in groups: A - endometrial
atrophy, B – endometrial polyp, and C – endometrial ade-
nocarcinoma
Groups A (n = 40) B (n = 38) C (n = 40)

Positive of p53 in 1,000

(mean ± standard error) 0 16.5 ± 6.9 149.4 ± 41.5*

Number of positive case 0⁄40 2⁄38 21⁄40

*p < 0.001 compared to other groups.
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p53 than do endometrioid subtypes. Unlike the en-

dometrioid subtypes, p53 mutations occur early in tu-

morigenesis. The endometrial carcinoma has abnormal

p53 overexpression. A p53 mutation is associated with

loss of ER and PR expression, and even among cancers,

confers poorer overall survival. In fact, some authors sug-

gested that p53 might be an independent prognostic indi-

cator among metastatic risk cases. In addition, some

authors suggested that p53 is a good for identifying the

endometrial cancer [11-12]. 

Proliferative diseases of the endometrium represent a

broad continuum of morphologic and cellular changes,

ranging from simple hyperplasia to invasive carcinoma.

Hyperplasia is an abnormal proliferation of the endome-

trial glands, and in some cases, it precedes endometrial

cancer as a premalignant phase. In fact, the authors only

found p53 expression on the polyps with hyperplasia with

atypias suggested that these cases might be the risk for

developing endometrial cancer.
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