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Abstract

Objective: to assess the procedures production of screening, diagnostic investigation and precursor lesions treatment for
cervical cancer in the Brazilian National Health System (SUS). Methods: normative evaluation with calculation of estimates
of need based on national screening guidelines in two scenarios: organized (1) and opportunistic (2) screening; data were
obtained from the SUS Ambulatory Care Information System and the Cervical Cancer Information System. Results: considering
the scenario 1, the production of cytopathologic exams (-46,9%) and biopsies (-44.9%) was below the necessary in Brazil,
whereas colposcopy (61.3%) and precursor lesions treatments (37.4%) were above; in scenario 2, biopsies were below the
necessary (-48.5%) whilst colposcopy (193.9%) and precursor lesions treatments (28.4%) were above. Conclusion: there
were deficits in cytopathologic exams and biopsies and excess of colposcopies and treatment of precursor lesions in Brazil.
Keywords: Mass Screening; Uterine Cervical Neoplasms; Health Planning; Health Information Systems; Evaluation Studies.
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Production of cervical cancer care procedures in Brazil

Introduction

diagnostic investigation, and precursor lesions treatment
in the Brazilian National Health System (SUS).

Although the incidence of cervical cancer has been
decreasing worldwide, there are still significant differences
between countries; approximately 85% of the cases are
believed to occur in developing countries.1,2 The main
reasons for these differences are the implementation
of screening programs, the access to early diagnosis,
and the timely treatment.2,3
In Brazil, despite its ongoing status as a major disease –
with an estimate of 16,000 new cases in 2017 –,4 cervical
cancer mortality has notably decreased, except for some
municipalities in the North and Northeast regions.5,6
There are significant differences in the incidence rate
of this type of cancer among national macroregions,
ranging from 23.9 per 100,000 women in the North
to 11.3 per 100,000 women in the Southeast.4 The
identification of regional differences in the organization
and in the supply of health care services compared to
the demand is essential to understand the inequality
in the access to these measures and the quality of the
assistance provided to cancer patients.

The Brazilian Ministry of Health
recommends the conduction of
cytopathologic tests as a cervical
cancer screening method for women
aged 25 to 64.
The National Policy of Cancer Prevention and Control
emphasizes the importance of comprehensive health care.7
Its guidelines highlight the need for planning, monitoring,
and evaluating cancer control procedures and services
using avaiable health care and epidemiological data.7
The higher coverage for preventive testing and the
treatment of 100% of women with precursor lesions until
2022 are among the goals signed by Brazil in the Strategic
Action Plan for Tackling Chronic Non-communicable
Diseases.8 So as to accomplish this strategy of early
detection, it is essential to ensure coverage and quality
of cytopathologic testing, as well as provide every woman
with altered results the access to diagnostic investigation
and treatment procedures, when recommended. Thus, it
is vital that the production of procedures related to these
actions are monitored and assessed.7,9,10
The purpose of the present study was to assess the
production of cervical cancer screening procedures,
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Methods
This is a descriptive study based on secondary data
recorded in SUS health information systems.
The Brazilian Ministry of Health recommends the
conduction of cytopathologic tests as a cervical cancer
screening method for women aged 25 to 64.10 The choice
of the age group used in the present study followed
such recommendation. The year 2015 was chosen
for its recent and complete databases, available at the
moment of data collection.
We used databases – with no individual identification
– from the SUS Ambulatory Care Information System
(SIA/SUS) and from the Cervical Cancer Information
System (SISCOLO), besides the data tabulator from the
National Regulatory Agency for Private Health Insurance
and Plans (ANS), all of which are available at the website
of SUS IT Department (Datasus).11 Data from the Cancer
Information System (SISCAN) were extracted from reports
by the Brazilian National Cancer Institute (INCA). The
data were accessed in February 2017. Data referring
to procedures were taken from SIA/SUS,11 a system that
does not record cytopathologic tests results, which is
why such information was obtained from SISCOLO and
from reports that contained data from SISCAN.
All screening tests, diagnostic investigation, and
precursor lesions treatment conducted in women aged
25 to 64 that were on the records of SUS information
systems for 2015 were included in this study.
We obtained the following indicators: (i) supplemental
health coverage (proportion of the population covered
per region of residence); and (ii) number of procedures
performed by SUS (cervical cytopathologic test,
anatomopathological test of cervical biopsy material,
large loop excision of the transformation zone (LEETZ),
and conization).
The procedures used are described in the Table of
SUS Procedures, Drugs, Orthotic Devices, Prostheses,
and Special Materials,10 with the following codes:
a) Screening exams – cervicovaginal/vaginal flora
cytopathologic exam (020301001-9); cervicovaginal/
vaginal flora screening exam (020301008-6)–;
b) Diagnostic investigation exams – colposcopy
(021104002-9) and anatomopathological cervical
exam, biopsy (0203020081) –; and
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c) Precursor lesion treatment – large loop excision of
the transformation zone (LEETZ) (0409060089)
and conization (0409060038).
The Brazilian female population aged 25 to 64,
divided by macroregion of residence, estimated for 2015
by the Brazilian Institute of Geography and Statistics
(IBGE), was used as reference.11 The supplemental
health coverage used to calculate the target population
covered by health insurance plans was provided by the
National Regulatory Agency for Private Health Insurance
and Plans (ANS) regarding the female population aged
20 to 69, according to region of residence, in 2015.11
This age group was chosen for being the closest to the
target age group for screening tests.
To estimate female users of SUS, we subtracted the
percentage of women covered by health insurance plans
from the total population in that age group (Table 1).
Figure 1 presents the source of all data collected, as
well as the codes applied to the selected items.
We calculated the annual needs indicators considering
two different scenarios: one, hypothetical, in which the
screening would be organized, with 100% coverage
for the SUS user target population; and the second, a

realistic scenario for the country, in which screening
is opportunistic and demands actions for continuity
of care. Both scenarios can be described as follows:
Scenario 1 – Considers the screening test needs
so as to (i) achieve 100% screening coverage for the
target population that uses SUS health care services
(population not covered by supplemental health), and
(ii) meet the demand for diagnosis confirmation and
treatment of precursor lesions.
Scenario 2 – Considers the needs of diagnostic
investigation exams and treatment of precursor lesions
from the screening exams effectively conducted by SUS
in a scenario of opportunistic screening.
The criteria adopted for the calculation of procedure
needs considered the (i) conducts proposed by the
Ministry of Health – defined in the national guidelines
for cervical cancer screening in Brazil –, recommended
for diagnostic investigation that starts from alterations in
the screening test,10 the (ii) results of screening tests and
diagnostic investigation exams recorded in SUS information
systems; (iii) data from the national literature; and (iv)
data from the international literature, when absent from
the information systems or national literature.

Information gathered by region of
residence

Codes of the International Statistical
Classification of Diseases and Related
Health Problems (ICD) which were included

Number of cervical cytopathologic tests

Not applicable

Number of colposcopies

All

Number of anatomopathological tests of
cervical biopsy material
and
Results of anatomopathological tests

C53 (C53.0 to C53.9)
D06 (D06.1 to D06.9)
N87 (N87.0 to N87.9)
B97.7

Number of excisions of the transformation zone

C53 (C53.0 to C53.9)
D06 (D06.1 to D06.9)
N87 (N87.0 to N87.9)
B97.7

Number of conizations

C53 (C53.0 to C53.9)
D06 (D06.1 to D06.9)
N87 (N87.0 to N87.9)

Cervical Cancer Information System
– SISCOLO – and Cancer Information
System - SISCAN

Results of cytopathologic tests

Not applicable

Brazilian Institute of Geography and
Statistics – IBGE

Female population
(population estimate for 2012)

Not applicable

National Regulatory Agency for Private
Health Insurance and Plans – ANS

Private health insurance coverage

Not applicable

Information source

SUS Ambulatory Care Information
System (SIA/SUS)

Figure 1 – Sources, information, and the respective codes used in the research, referring to women aged 25 to 64 years
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Calculation of indicators in scenario 1
The need for the cytopathologic tests was measured
by adding:
a) 1/3 of female SUS users, aged 25 to 64, given the
triennial periodicity of the screening tests recommended
by the Ministry of Health;10
b) the expected number of repetition exams, considering
the proportion of results that urged for immediate
repetition (unsatisfactory and reject specimen), or
for a 6-month repetition (atypical squamous cells of
undetermined significance and low grade squamous
intraepithelial lesion);
c) the expected number of follow-up exams for cases
with abnormal test results (atypical squamous cells
can not exclude high-grade lesion and atypical
glandular cells) but normal colposcopy; since
there is no information system that records results
of colposcopy, we used the proportions of normal
colposcopies for each cytological diagnosis found in
a study conducted in a reference center for diagnostic
investigation in a Brazilian municipality over the
course of a year (21.3% for atypical squamous cells
can not exclude high-grade lesion, and 58.3% for
atypical glandular cells);13 and
d) the expected number of conizations and LEETZ,
considering the recommended cytological follow-up
of women submitted to these procedures.
The need for colposcopies was measured by adding:
a) the number of altered cytopathologic exams that require
an immediate colposcopy (atypical squamous cells
can not exclude high-grade lesion; atypical glandular
cells, high grade squamous intraepithelial lesion,
squamous cell carcinoma, and adenocarcinoma); and
b) the number of colposcopies for the evaluation of women
who showed the same cytological abnormalities in
the repeated test after the first cytological diagnosis of
atypical squamous cells of undetermined significance
and low grade squamous intraepithelial lesion. This
information is not available in information systems
and we could not find national studies that offered
that criterion, so we chose to use the value found in
a study conducted in 2013, in Norway, where 27.9%
of women with this diagnosis had an altered result
after a repeated cytological test.14
To calculate the need for biopsies, we considered
the number of altered colposcopies, which require a
follow-up in diagnostic investigation. Since there is no
record of colposcopy results in the information systems,
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we applied the ratio of altered colposcopies according
to first diagnosis, found in the aforementioned study,
conducted in a reference center for diagnostic investigation
over the course of a year (43% for low grade squamous
intraepithelial lesion and atypical squamous cells of
undetermined significance; 59% for high grade squamous
intraepithelial lesion and atypical squamous cells can not
exclude high-grade lesion; and 16.7% for alterations in
glandular cells or adenocarcinoma).13
The need for precursor lesion treatment (LEETZ
and conization) was measured considering the
recommendations of an LEETZ or conizations for
biopsies with results that showed moderate or severe
cervical intraepithelial neoplasia (CIN2/3), or carcinoma
in situ. Therefore, we applied the ratio of these results
to the estimated number of biopsies.
Calculation of indicators in scenario 2
In scenario 2, we estimated the need for diagnostic
investigation and precursor lesions treatment procedures
in women that were realistically screened by SUS. Thus,
the need for cytopathologic tests was not calculated.
The criteria used were the same as in scenario
1. Nonetheless, the basis for the calculation was not
formed by women in the target age group for screening,
but by the number of cytopathologic tests recorded in
SIA/SUS in 2015.
In order to estimate the percentage of deficit or excess
of cervical cancer screening, diagnostic investigation, and
precursor lesions treatment procedures, we calculated
the difference between the number of procedures
conducted and the demand for those, divided by the
number of necessary procedures, all of that multiplied
by 100. The results were expressed in absolute and
relative frequency.
The study project was exempted from ethicalscientific analysis by the Ethics Research Committee of
the Brazilian National Cancer Institute – José Alencar
Gomes da Silva (INCA) on May 11th, 2017, because it
exclusively used secondary data, without any individual
identification, in accordance with the recommendations
by the Resolution No.466 of the National Health Council
(CNS), dated December 12th, 2012.
Results
In 2015, it was estimated that over 54 million
women were in the target age group for cervical
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cancer screening (25 to 64 years old), and over
38 million of them would undergo the testing at
SUS (Table 1).
Considering scenario 1, the production of screening
exams (-46.9%) and biopsies (-44.9%) was below
the estimated minimum required to meet the demand
of the population in all Brazilian macroregions.
The productions of colposcopies, excisions of the
transformation zone, and conizations were above the
required amount, except in the North and Midwest
regions (Table 2).
In a scenario closer to reality, in which screening
is opportunistic and there is not enough coverage for
the entire target population, we observed an excess of
colposcopies conducted in all Brazilian macroregions,
with a production that was three-fold above the necessary.
In contrast, biopsy was insufficient (-48.5%), with an
alarming deficit of 70% in the North. With regard to
treatment procedures of precursor lesions, only the
Midwest presented deficit (-40.2%) (Table 3).
Discussion
The production of cytopathologic tests was only
half of the estimated necessary to screen 100% of SUS
target population in 2015. The number of biopsies was
below the minimum, whilst colposcopies and precursor
lesion treatments were above, both in the organized
screening scenario and in the scenario that would meet
the demand for continuity of care for women who were
actually screened.
The main limitation of the present study was the
use of secondary data from information systems

that record procedures for billing purpose. Due to
the lack of some specific information in the systems
we had to use data obtained in the literature for
the estimates adopted, which constituted another
limitation for this study.
The use of private health insurance coverage for a
broader age group than the screening target to measure
SUS user population was also another limitation, although
it may not have altered the expected results since the age
groups are not too far apart. Data from the 2013 National
Health Survey (PNS), estimated that supplemental health
coverage was quite close between both age groups:
30.9% (95%CI 30.1%;31.9%) for women between 20
and 69; and 31.9% (95%CI 30.9%;32.8%) for those
aged 25 to 64.11
The deficit in the production of cytopathologic tests
in Brazil has been discussed in other local and national
studies.15-17 According to the 2013 PNS, self-reported
coverage of Pap smear for women aged 25-69 reached
78.8%.18 However, the odds of women undergoing a
Pap smear was three-fold higher among those covered
by private health insurance in comparison to those who
depended exclusively on SUS.18
According to reports by the Brazilian National Institute
of Cancer, in 2013 only 11% of exams were conducted
within the recommended periodicity.19 It is possible that
the deficit found in the present study is an underestimate
since many of the exams conducted could be repeated
tests of the same women.
The colposcopy was the procedure with the highest
excess in production for both analyzed scenarios,
which could be a result of courses of action that are
not in line with what is recommended by the Ministry

Table 1 – Female population used as reference in the study, female population covered by supplemental health,
and users of the Brazilian National Health System, according to region of residence, Brazil, 2015
Region

Female population aged 25-64 years
(N) a

Supplemental health coverage
(%) b

Female population user of SUS
(N)

North

3,984,897

14.2

3,419,042

Northeast

14,448,717

15.1

12,266,961

Midwest

4,133,744

25.9

3,063,104

Southeast

23,681,008

41.8

13,782,347

South

7,981,068

29.3

5,642,615

Brazil

54,229,434

29.7

38,123,292

a) Female population estimated for 2015 by the Brazilian Institute of Geography and Statistics.
b) Supplemental health coverage for women aged 20 to 69 years in 2015.
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Table 2 – Comparison between the estimated annual needs and the actual supply of procedures in a scenario
of organized screening covering 100% of women aged 25 to 64, users of the Brazilian National Health
System, according to region of residence, Brazil, 2015
Region

Cytopathologic tests
Conducted
Needed (difference
in %)

Colposcopies
Biopsies
ETZa and conizations
Conducted
Conducted
Conducted
Needed (difference
in %) Needed (difference in %) Needed (difference in %)

North

1,193,741

403,059 (-66.2)

18,398

9,436 (-48.7)

8,654

1,631 (-81.2)

2,602

1,835 (-29.5)

Northeast

4,240,969 1,717,084 (-59.5)

40,758

96,807 (137.5)

19,078

7,415 (-61.1)

3,372

4,009 (18.9)

Midwest

1,059,187

462,209 (-56.4)

15,692

8,814 (-43.8)

7,520

2,777 (-63.1)

2,049

997 (-51.3)

Southeast

4,736,365 3,096,968 (-34.6)

61,679

112,641 (82.6)

27,986

22,893 (-18.2)

4,319

8,011 (85.5)

South

1,928,176 1,295,567 (-32.8)

20,439

24,864 (21.7)

9,572

5,317 (-44.5)

2,672

4,262 (59.5)

Brazil

13,125,078 6,974,887 (-46.9)

156,568

252,562 (61.3)

72,670

40,033 (-44.9)

13,912

19,114 (37.4)

a) ETZ: excision of the transformation zone.

Table 3 – Comparison between the estimated annual needs and the actual supply of follow-up procedures for
women aged 25 to 64 screened for cervical cancer and users of the Brazilian National Health System,
according to region of residence, in a scenario of opportunistic screening, Brazil, 2015

Region

Cytopathologic
tests

Colposcopies

Biopsies

ETZa and conization

Conducted

Needed

Conducted
(difference in %)

Needed

Conducted
(difference in %)

Needed

Conducted
(difference in %)

403,059

6,507

9,436 (45.0)

5,429

1,631 (-70.0)

1,633

1,835 (12.4)

Northeast

1,717,084

17,115

96,807 (465.6)

15,179

7,415 (-51.1)

2,683

4,009 (49.4)

Midwest

462,209

7,104

8,814 (24.1)

6,121

2,777 (-54.6)

1,668

997 (-40.2)

Southeast

3,096,968

41,579

112,641 (170.9)

39,480

22,893 (-42.0)

6,092

8,011 (31.5)

South

1,295,567

14,079

24,864 (76.6)

12,557

5,317 (-57.7)

3,505

4,262 (21.6)

Brazil

6,974,887

85,935

252,562 (193.9)

77,786

40,033 (-48.5)

14,892

19,114 (28.4)

North

a) ETZ: excision of the transformation zone.

of Health. Studies that assessed the follow-up of women
with altered screening results found that there was
an excess of referrals to different levels of attention
for women whose cytological diagnosis would only
warrant a recommendation for a 6-month repetition
of the test.20,21
This study found biopsy to be the procedure with
the highest deficit, in all macroregions. In a crosssectional study conducted in Mato Grosso do Sul State,
the access to high-complexity exams was reported as
a major shortcoming in SUS.20 The need for biopsies
could be overestimated in that study, considering
that in some cases, when the colposcopy alteration is
consistent with the cytological results of high grade
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squamous intraepitheial lesion, it is possible to conduct
excisional treatment through the ‘see-and-treat’ method,
rendering biopsy unnecessary.22,23 Nevertheless, even if
all cases of high-grade lesion were to be treated with
such method, the production of biopsies would still
be below the bare minimum.
The production of procedures for precursor lesion
treatment (LEETZ and conization) was above the estimated
needs for Brazil. Here are some possible reasons for
this finding: (i) use of the ‘see-and-treat’ method (not
considered in this study); (ii) such procedures conducted
out of line with the Ministry recommendations; (iii) flawed
recording of these procedures; and (iv) use of these
services by women who have private health insurance
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plans that cover only outpatient procedures, and who
seek more complex procedures in the services offered by
SUS.24,25 Another point to consider is the fact that conization
might be recommended in the treatment of early stage
invasive cancer for women at reproductive age, so as
to preserve their fertility.26 However, this hypothesis, in
all likelihood, does not explain the difference we found,
considering that this is not common.
The organized screening of cervical cancer is known
to possibly reduce the incidence and mortality from this
disease.27 The opportunistic nature of screening in Brazil,
added to flawed information systems records and to low
adherence to national protocols all make it difficult to
monitor, assess, and organize actions of early detection
of the disease.15,28
The highest deficit in procedures was found in the
North, Midwest, and Northeast regions, where the highest
incidence and mortality rates of cervical cancer are
found,4 suggesting that difficulties in the organization

of the health care network have major repercussions
in the effective control of the disease.
In conclusion, the deficit in screening exams and
biopsies could represent a significant obstacle in the
cervical cancer system of care. Such deficit should
be assessed and addressed, with the priority being
to determine the reason behind the excess of some
procedures – especially colposcopy – so that better
screening results of this kind of cancer are possible.
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