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ABSTRACT 

 

 

 Cancer is a worldwide public health problem, its prevention and control are included within 16 

strategic objectives of the Brazilian Ministry of Health for the period 2011-2015. Cervical cancer is the fourth 

most common tumor in the female population, being new 15,590 cases estimated for 2014 according to the 

Brazilian National Cancer Institute (INCA). Pernambuco is the fifth state with the highest number of cases of 

cervical cancer and the seventh in cases of endometrial ones, both estimative for 2014. The understanding of the 

epidemiological profile of these pathologies corroborates strategies for prevention, control and treatment. As 

Pernambuco has implemented the radiotherapy for cancer treatment since 1998-1999, this work encompassed 

the comparison of the 1998-1999 epidemiological profile of patients treated by radiotherapy for cervical and 

endometrial cancer in the State of Pernambuco, Brazil, with 2008-2009 profile - ten years after. Medical record 

of 490 patients treated at the Center of Radiotherapy of Pernambuco (CERAPE) were compiled according to the 

patient origin, the affected uterus region, the staging of disease, the type and cell differentiation of the tumor, the 

age group, and, finally, the realization of hysterectomy as part of the treatment. More than 90% of the patients 

were affected by cervical cancer in the two investigated periods. For the interval of 1998-1999 the proportion of 

patients submitted to hysterectomy was quite higher compared to those after ten years. The results also showed a 

change in the origin of the patients, in which, in 1999, most of the patients were from the capital and the 

metropolitan area, while, after ten years, patients were mostly from the interior of the State. There was a 

predominance of squamous cell type tumors in both periods evaluated. For the 1998-1999 interval, tumors were 

stage 2, moderately differentiated type. Differently, the tumors were mostly stage 3, not differentiated type, for 
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the 2008-2009 period. The most affected age group was 51-70 years old for both profiles. Taking into account 

the results, after 10 years, the profile of cervical and endometrial cancer has changed expressively in the female 

population of Pernambuco state. It was observed that, in 2008-2009, patients have arrived at the radiotherapy 

service with uterus cancer in the advanced stages, although the Brazilian Ministry of Health have expanded its 

health policy for cervical cancer prevention by the Pap smear screening. Therefore, new strategies become 

necessary to prevent and control the cervical and endometrial cancer in the Pernambuco State. 

 

 

1. INTRODUCTION 

 

Neoplasias, neoplasms and malignant tumors are names commonly used for a group of 

diseases, generically known as cancer, that can affect and spread for any part of a healthy 

body. Cancer comes from a unique cell turned into a tumor cell in a multistage process that 

can be triggered by a series of factors such as ionizing radiations, chemical toxicants, free 

radicals accumulation, genetic predisposition, certain viruses, bacteria and parasites [1]. 

 

In Brazil cancer has gained relevance as a public health problem. It has being conquering 

space in political and technical agendas of all levels of government. Cancer prevention and 

control are included within one of 16 strategic objectives of the Brazilian Ministry of Health 

for the period 2011-2015. Knowledge about the status of this disease allows setting priorities 

and allocating resources in a targeted way to modify this scenario. The José Alencar Gomes 

da Silva Brazilian National Cancer Institute (INCA) is responsible for strategic actions for 

structuration and implementation of a preventive and controller policy for cancer in Brazil, 

also disseminating scientific information that contributes to the establishment of priorities in 

terms of public health [2].  

 

The INCA has estimated new 576,000 cases of cancer, which 190,000 (excluding 

nonmelanoma skin cancer) will affect female population. Configured as an important public 

health problem, cancer of the cervix is the fourth most common type of cancer among 

women, with 15,590 new cases estimated for 2014, which 970 solely in the state of 

Pernambuco, that is the fifth Brazilian state in number of cases of cervical cancer and the 

seventh in cases of endometrial ones [2].  

 

There are too many treatments for cervical cancer available nowadays. Radiotherapy is one of 

these, normally conjugated with surgery and chemotherapy. In Recife the first radiotherapy 

center was implanted in 1998. The Center of Radiotherapy of Pernambuco (CERAPE) was 

the first to treat patients from metropolitan region and the interior of the state for many cancer 

types. 

 

This work encompassed the comparison of the 1998-1999 epidemiological profile of patients 

treated by radiotherapy for cervical and endometrial cancer at CERAPE, with 2008-2009 

profile in order to compare changes occurred in the patient profile and tumor characteristics 

in a ten-year interval, since radiotherapy implementation in Pernambuco until ten years later 

when it is now consolidated in this state.  

 

 

2. MATERIALS AND METHODS 

 

 

2.1 The Center of Radiotherapy of Pernambuco (CERAPE) 



Radio 2014, Gramado, RS, Brazil. 

 

CERAPE was the first radiotherapy center in the state of Pernambuco. Installed inside the 

Cancer Hospital of Pernambuco, this center has been actuating for 25 years, and had treated 

more than 50,000 patients affected by several cancers, meanly gynecological tumors. It is a 

reference center in the state of Pernambuco for both teletherapy and brachytherapy of uterus, 

attending not only the population of the capital, but also the from the interior of Pernambuco, 

through a multidisciplinary team composed by physician, physicist, radiology technicians, 

psychologist, supervisor of radiation protection, and nursing. 

 

2.2 Collection of epidemiological information 

 

Medical record of 490 patients treated at CERAPE for uterus radiotherapy during the periods 

1998-1999 and 2008-2009 were compiled in order to registered the information concerning to 

the patient origin, the affected uterus region, the realization of hysterectomy as part of the 

treatment protocol and the age group the patient are inserted. Concerning to the tumor it was 

investigated the staging of the tumor, the type and the cell differentiation of the cancer.  

 

The analyzed materials consisted of medical records from the brachytherapy sector 

containing the personal information and details of the patient treatment such as attendance at 

meetings, the received dose at the treatment and related complications. Also the medical 

records of teletherapy consisting of the same information were evaluated, and finally, the 

information contained in the records of radiotherapy were combined with the information 

available in the records of other departments in which the patient was followed, which were 

gynecology, surgery, chemotherapy, psychology, social work, nursing, physiotherapy and 

nutrition. 

 

Groups with common characteristics were established and the data were grouped in tables to 

process the subsequent statistical analysis. 

 

2.3 Statistical analysis 

 

Differences between both intervals analyzed here were evaluated using the independent 

samples t-test for the parameter age of patients, where all patients ages were grouped 

according to the corresponding period, and evaluated for differences between the period 

1998-1999 and 2008-2009. 

 

The other parameters of interest in this work were evaluated by the χ
2

-test, when it was 

compared the affected uterus region, the frequencies of hysterectomies, the origin of patients, 

the tumor stage, the cell type and the cell differentiation of the tumor for each studied period 

of time, corresponding to the intervals 1998-1999 and 2008-2009. 

 

3. RESULTS AND DISCUSSION 

 

3.1 The cancer affected uterus region 

 

Results showed that the cervical region was more affected by cancer than the endometrial in 

both periods analyzed. More than 90% of the registered cases were cervical cancer, either in 
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the interval 1998-1999, either in the interval 2008-2009 (Figure 1). The χ
2

-test showed no 

significant difference between both intervals, concerning the cancer affected uterus region 

(p=0.2065).  

 

 

 

 

 

 

3.2 The realization of hysterectomy as part of the cancer treatment 

 

The number of hysterectomies expressively decreased from 1998-1999 to 2008-2009. Results 

showed that in the period 1998-1999 more than half of patients were hysterectomized, 

although between 2008 and 2009 this number substantially diminished, with more than 85% 

of patients had been preserved their uterus. Some data has been missed in the records 

concerning to the interval 2008-2009 (Figure 2). The χ
2

-test confirmed significant differences 

between the percentage of hysterectomies performed in 1998-1999 and those performed in 

2008-2009 (p<0.0001). 
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3.3 The origin of patients treated by radiotherapy at CERAPE 

 

In the period 1998-1999 the most part of patients treated by radiotherapy at CERAPE were 

originated from the capital of Pernambuco state, whereas in the period 2008-2009 most of 

patients came from the interior of Pernambuco. Also, less information was lost concerning to 

this parameter in the interval 2008-2009 than in 1998-1999, as observed in FIGURE 3. The 

χ

2

-test showed significant difference between both groups (p< 0.05). 
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3.4 Age of patients 

 

In the Figure 4 it is observed that both analyzed periods of time had a similar profile 

concerning to the age interval of treated patients for cancer of uterus at CERAPE. The t-test 

showed that there is no statistically significant difference between age of patients between 

1998-1999 and 2008-2009 (p=0.1631) at the 5% of significance level.  

 

Most of patients were inserted in the age range 51-70 years, followed by the age range 31-50, 

patients with more than 71 years and, finally, patients with ages between 15 and 30 years. 

More information was missed in the beginning of the radiotherapy at CERAPE than ten years 

later. 
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3.5 Staging of the tumor 

 

Tumors treated by radiotherapy in the last analyzed years were more aggressive than that 

treated in the years of 1998-1999, when the radiotherapy was initiating in the Pernambuco 

state. 

 

In Figure 4 it is observed that uterus cancers treated at CERAPE in the period 1998-1999 

were predominantly stage II, followed by stage III, although too much information was lost 

concerning to this aspect of the tumor in these first years of radiotherapy in Pernambuco. 

 

Ten years later it was shown that more than 50% of cancers were classified as stage III, 

followed by stage II and stage I, denoting a more aggressive profile of tumors in that 

evaluated time period. The χ
2

-test confirmed the differences between both evaluated intervals 

(p<0.05). 
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3.6 Cellular type of the tumors 

  

The most common cell type of tumors was squamous cell carcinoma, for both investigated 

periods of time. It was observed that adenocarcinoma affected only 16% of the patients 

arrived at CERAPE, and less than 10% of cancers were of other cell types, as in 1998-1999 

as in 2008-2009. The χ
2

-test also showed no differences between 1998-1999 and 2008-2009 

periods (p=06188). 
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3.7 Cell differentiation of the tumors 

 

Differentiation was the less interested aspect of tumors for both periods of time evaluated 

here, since it was observed a higher percentage of missed information in the interval 1998-

1999 as in the interval 2008-2009. Most of evaluated tumors were classified as moderately 

differentiated between the years 1998-1999, while most tumors were classified as well 

differentiated in the period 2008-2009. The χ
2

-test showed significant differences between 

both evaluated intervals at the 5% of significance level (p< 0.001). 
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Data presented here showed changes occurred in the patients profile, and in the tumor 

characteristics, considering the beginning of radiotherapy in Pernambuco state at the 1998-

1999 period, and ten years later (2008-2009). 

 

Official data estimated for years 2014-2015 that endometrial cancer occurrence will be two 

times lower than cervical cancer, plus it is well known that there are many triggering factors 

for cervical cancer [3]. For Pernambuco state endometrial cancer was estimated to occur three 

times less cervical cancer [2]. This research showed that this parameter did not significantly 

change in a ten years interval as cervical and endometrial cancer percentages did not differed 

between 1998-1999 and 2008-2009 interval.  

 

It seems that in the latter years it was adopted a more conservative protocol for treatment of 

the patients as the number of hysterectomy decreased, although it has to be considered that it 
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was also showed an increasing in the percentage of more aggressive tumors, which 

diminishes the value of hysterectomy for patient well-being.   

 

Results also showed a decreasing in the number of patients treated for uterus radiotherapy 

originated from the capital ten years after the implantation of first radiotherapy service at 

Pernambuco. Probably it was due the implantation of other services of radiotherapy at the 

capital. During a period, the Cancer Hospital was the reference for tumors treatment at 

Pernambuco state, however nowadays other hospitals are equally dedicated to oncology, and 

even more directed to women health. Many hospitals have implemented the radiotherapy 

service in Recife, Pernambuco state capital. Although, it seems that for patients from interior 

the Cancer Hospital is still the reference for radiotherapy treatment, despite the covenant 

CERAPE maintains with the government for treatment of poor population. 

 

The Pap Test conventional (Papanicolaou) is the main strategy for screening programs of 

cervical cancer worldwide [4]. In Brazil, the strategy recommended by the Ministry of Health 

is examining Pap in women 25-64 years. In general, it is observed that the uterus cancer 

probability starts at 30 years, increasing their risk rapidly until it reaches the peak between 50 

and 60 years [2]. In this research the peak of cervical and endometrial cancer cases was 

observed at the 51-70 years interval as predicted by epidemiological studies.  

 

For the effectiveness of the control program of cervical cancer, it is necessary to ensure the 

organization, completeness and the quality of services, treatment and the follow-up of 

patients [2]. It was observed in this research that, despite the government efforts to ensure 

that all women in the age interval 25-64 do the pap test, the staging of tumors arrived at 

CERAPE for uterus radiotherapy at the interval 2008-2009 was higher than at the beginning 

of this service in 1998-1999, denoting that the public health program to combat uterine 

cancer has failure in achieving the proposed goals.  

 

It is known that the most common histological type of cervical cancer is squamous cells 

carcinoma, representing about 85% to 90% of cases, followed by adenocarcinoma type [2]. 

At this research this picture was also observed as squamous cells carcinoma were the most 

prevalent tumor among patients treated by radiotherapy, followed by adenocarcinoma type, 

and less than 10% of tumors were classified as other types of tumors or lost information. 

 

In general, it seems to be an increased interest in recent years to monitor the profile of 

patients treated by radiotherapy of the uterus in Pernambuco, as well as the characteristics of 

the treated tumors whereas it was observed a falling in the number of lost information for the 

parameters investigated in this research. However cell differentiation was an exception to this 

observation, considering that there was a significant increase in the number of medical 

records with the absence of this information.  

 

The reason why the differentiation was not recorded as carefully as other aspects of the 

cancer is not known, though it must be borne in mind that there is not always an easy 

communication between the various sectors of the health service, in this case pathology and 

radiotherapy, which allows deviations and loss of information during the exchange of 

information between the various medical teams accompanying the patient process.  

 

However, it must to be emphasized the importance of considering the cell differentiation in 

radiotherapy protocols, whereas less differentiated cells are more sensitive to the effects of 

ionizing radiation [5]. 
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4. CONCLUSIONS  

 

Taking into account the results presented here, it can be concluded that uterus cancer in 

Pernambuco behaves according to the predicted profile on the basis of epidemiological 

studies in Brazil and the whole world. However it seems that the health policy for cervical 

cancer prevention in Pernambuco state has not been that effective as tumors arrived at the 

radiotherapy service are more aggressive nowadays than ten years ago, although the Brazilian 

Ministry of Health have expanded its efforts for cervical cancer prevention by the Pap smear 

screening. Therefore, new strategies become necessary to prevent and control the cervical and 

endometrial cancer in the Pernambuco State. 
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