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Abstract
Introduction: For nuclear imaging exams to be funded by 
the Brazilian public health care system (Sistema Único de 
Saúde, SUS), the institution must be first authorized by the 
National Nuclear Energy Commission (Comissão Nacional de 
Energia Nuclear, CNEN) to secure the safe use of radiation. 
Objective: To describe the distribution of equipment used in 
nuclear imaging exams and the quantity of exams funded by 
the SUS according to the macroregions defined by Rio 
Grande do Sul Health Department from 2013 to 2015. To 
check the consistency of data from the Department of Infor-
matics of the Ministry of Health (Departamento de Informáti-
ca do Sistema Único de Saúde, DATASUS) and the CNEN in 
November 2015. Methods: Secondary data from DATASUS 
and the CNEN were used. The region of health, the macrore-
gion, and its respective estimated population were obtained 
from the Brazilian Institute of Geography and Statistics. Re-
sults: The Porto Alegre metropolitan area showed the larg-
est concentration of gamma cameras. The number of exams 

was higher in philanthropic institutions with a valid register 
at the Brazilian Ministry of Health and federal funded orga-
nizations. Some regions had less CNEN-authorized institu-
tions than SUS-authorized ones. Conclusion: The distribu-
tion of equipment and exams was uneven in the state.

© 2020 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Exames de imagiologia nuclear autorizados pelo 
sistema brasileiro de saúde e distribuição de 
equipamentos de imagiologia nuclear no estado do 
Rio Grande do Sul
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Resumo
Introdução: Para que os exames de imagem de medicina 
nuclear sejam financiados pelo Sistema Único de Saúde 
(SUS), a instituição deve ser primeiro autorizada pela 
Comissão Nacional de Energia Nuclear (CNEN) para garan-
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tir o seguro uso de radiação. Objetivo: Descrever a distri-
buição dos equipamentos utilizados nos exames de ima-
gem de medicina nuclear e a quantidade de exames fi-
nanciados pelo SUS de acordo com as macrorregiões 
definidas pelo Departamento de Saúde do Rio Grande do 
Sul, no período de 2013 a 2015; e verificar a consistência 
dos dados do Departamento de Informática do Ministério 
da Saúde (DATASUS) e da CNEN em novembro de 2015. 
Métodos: Foram utilizados dados secundários do DATA-
SUS e da CNEN. A região de saúde, a macrorregião e sua 
respectiva população estimada foram obtidas no Institu-
to Brasileiro de Geografia e Estatística. Resultados: A área 
metropolitana de Porto Alegre apresentou a maior con-
centração de gama câmaras. O número de exames foi 
maior em instituições filantrópicas com registro válido no 
Ministério da Saúde, e em organizações públicas federais. 
Algumas regiões tinham menos instituições autorizadas 
pelo CNEN do que as utilizadas pelo SUS. Conclusão: A 
distribuição de equipamentos e exames foi desigual no 
estado. © 2020 The Author(s). Published by S. Karger AG, Basel 

on behalf of NOVA National School of Public Health

Introduction

Nuclear medicine is a medical specialty whose main 
feature is the use of emitters of ionizing radiation in the 
unsealed form. These must be linked to molecules of bio-
logical interest, called radiopharmaceuticals, which are 
administered to patients for diagnosis or therapy. If the 
radionuclide used is an emitter of electromagnetic radia-
tion (gamma) or positron, it is possible to map the distri-
bution of the substance within the patient’s body using 
an external detector called scintillation chamber (gamma 
camera) or a positron emission tomograph. Further-
more, if the radionuclide used is a particle emitter (such 
as iodine-131, a beta particle emitter), it can be used for 
tumor therapy as well as for diagnosis [1].

The growth of nuclear medicine in Brazil is observed 
through the increased number of services accredited by 
the National Nuclear Energy Commission (Comissão 
Nacional de Energia Nuclear, CNEN), the rising num-
ber of professionals working and specializing in this 
field (radiopharmacists, nuclear medicine physicians, 
and physicists), the establishment in Brazil of new na-
tional and multinational radiopharmaceutical, radio-
protection, and equipment maintenance companies, 
the dissemination of positron emission tomography 
(PET) devices throughout the country, and the incor-
poration of the exam into the payment system of the 

Brazilian public health system (Sistema Único de Saúde, 
SUS) [2].

The field of this study was the increase in health tech-
nologies used, specifically nuclear medicine, which si-
multaneously has both beneficial and harmful effects on 
the population, and the weaknesses of regulation in the 
public sector in Brazil.

Understanding the context of imaging equipment and 
imaging of nuclear medicine in the state of Rio Grande do 
Sul is relevant. Ultimately, it is intended to collaborate to 
implement public policies in this area, ensuring the qual-
ity and effectiveness of services provided and minimizing 
the risks that may be offered to the life and health of the 
population.

This study aimed to describe the distribution (abso-
lute, relative, and units/million inhabitants) of nuclear 
imaging systems in the state of Rio Grande do Sul from 
2013 to 2015. The study also aimed to describe the distri-
bution of nuclear medicine exams (absolute, relative, and 
exams/1,000 inhabitants) of out- and inpatient exams 
performed through the SUS in the state of Rio Grande do 
Sul (2013–2015) and to compare the data from the De-
partment of Informatics of the Ministry of Health (De-
partamento de Informática do Sistema Único de Saúde, 
DATASUS) and those of the CNEN of the Ministry of 
Science, Technology, and Innovation in November 2015.

Materials and Methods

This is an observational and cross-sectional descriptive study 
in Rio Grande do Sul, the southernmost state of Brazil. Variables 
collected from 2013 to 2015 were: the average number of monthly 
chambers available, used and available to the SUS; quantities of 
outpatient and hospital procedures with nuclear medicine images 
approved by the SUS; positron emission tomographs located in 
Rio Grande do Sul and authorized by the CNEN of the Ministry of 
Science, Technology, and Innovation in November 2015; and pop-
ulation by region in the year 2014 (chosen as the midpoint of the 
period). Research was carried out on the distribution of these pro-
cedures in relation to the type of service provider (federal, state, 
municipal, private for-profit, private profit-making, private non-
profit, and philanthropic with valid by National Registry of Health 
Facilities) (Cadastro Nacional de Estabelecimentos de Saúde, 
CNES).

Data from DATASUS as well as the registry of establishments 
authorized by the CNEN were used. The resident population for 
the region of health and the macroregion of health of the State De-
partment of Health (Secretaria Estadual da Saúde, SES) were ob-
tained from the Brazilian Institute of Geography and Statistics.

The territory covered is the state of Rio Grande do Sul, located 
in the southern region of Brazil (total area of 281,731 km2). Its to-
tal population is 10,693,929 inhabitants [3] distributed in 497 mu-
nicipalities. The capital of the state is the municipality of Porto 
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Alegre. The monthly per capita nominal household income of the 
resident population in the state is BRL 1,554 or approximately 
USD 491 [4]. Infant mortality rate is 10.56/1,000 live births and the 
fertility rate is 1.58 children/woman [5].

The SES of Rio Grande do Sul is administratively divided in a 
decentralized manner into 30 health regions, which are contained 
in seven macroregions of health. Population coefficients per mil-
lion inhabitants were calculated and descriptive statistics were 
drawn up with absolute and relative frequencies [6].

Data referring to outpatient and hospital procedures of nuclear 
medicine were obtained from two SUS information systems: the 
Sistema de Informações Ambulatoriais do SUS (SIA/SUS) (Outpa-
tient Information System at the SUS) and the Sistema de Informa-
ções Hospitalares do SUS (SIH/SUS) (Hospital Information Sys-
tem at the SUS). All procedures of the subgroup “0208 Diagnosis 
by nuclear medicine in vivo” related to scintigraphy (codes 
0208010017 to 0208090037) were selected. From the subgroup 
“0206 Computed tomography,” only the procedures under the 
code 0206010095 – PET were selected. In the SIH/SUS no proce-
dures of the subgroup “0208 Diagnosis by in vivo nuclear medi-
cine” or the procedure 0206010095 of subgroup “0206 Computed 
tomography,” all typically ambulatory and therefore registered in 
the SIA/SUS, were found.

Data from the SIA/SUS and the SIH/SUS were obtained 
through the TabWin and TabNET applications provided by the 
Ministry of Health/DATASUS. These data fed a spreadsheet, cal-
culating the mean of the simple arithmetic and the standard de-
viation of the quantitative variables.

Results

In Rio Grande do Sul, the average annual range of ex-
isting (scintigraphic) cameras stood at 56.3 ± 2.1 (mean ± 
standard deviation) in the period 2013–2015. Of these, on 
average 53.5 (95%) and 24.2 (43%) were in use and avail-
able to the SUS annually, respectively. The concentra-

tions of scintigraphy chambers in use and available to the 
SUS in the state were 4.8 and 2.2 equipments/million in-
habitants, respectively.

It can be stated, according to Table 1, that the metro-
politan macroregion had the highest concentration of 
scintigraphy chambers, with an annual mean of 29.8 
(53%, 6.1/million inhabitants), of which 29.7 (99.7%) 
were in use (55.5%, 6.1/million inhabitants) and 11.4 
(38.3%) were available to the SUS (47.1%, 2.3/million in-
habitants).

Comparing the coefficient per million inhabitants of 
gamma chambers existing and in use in the population by 
macroregion of health of Rio Grande do Sul, the met-
ropolitan macroregion and the North macroregion pre-
sented 6.1 equipments/million inhabitants, a coefficient 
greater than that of Rio Grande do Sul (4.8/million inhab-
itants). The North macroregion had the highest coeffi-
cient considering use in the SUS (4.0 appliances/million 
inhabitants), higher than the state (2.2/million inhabi-
tants) (Table 1).

The averages of existing devices in use and available to 
the SUS were higher in the city of Porto Alegre, state cap-
ital of Rio Grande do Sul – 20.1 (35.7%), 20.0 (37.4%), and 
6.0 (24.8%) appliances, respectively (Table 2) – when an-
alyzing the distribution of the scintigraphic chambers by 
municipalities in the state of Rio Grande do Sul that had 
the equipment in the period from 2013 to 2015.

The municipality of Pelotas had 4.7 (8.2%) appliances, 
having the second largest average of existing cameras (Ta-
ble 2). It was followed by Santa Maria with 4.0 (7.1%) 
handsets. These two cities had the same average of equip-
ment in use (3.0 [5.6%]) and available to the SUS (2.0 
[8.3%]).

Table 1. Annual mean and coefficient per million inhabitants of available, in use, and available gamma camera equipments for the SUS 
by macroregion of health, Rio Grande do Sul, 2013–2015

Macroregion of  
health

Available % Million 
inhabitants/
year

In use % Million 
inhabitants/
year

SUS % Million 
inhabitants/
year

Centro Oeste 5.9 10.5 5.7 4.9 9.2 4.7 3.0 12.3 2.9
Metropolitana 29.8 53.0 6.1 29.7 55.5 6.1 11.4 47.1 2.3
Missioneira 1.9 3.4 2.1 1.9 3.6 2.1 1.9 7.8 2.1
Norte 7.7 13.7 6.1 7.7 14.4 6.1 5.0 20.6 4.0
Serra 2.3 4.1 2.0 2.3 4.3 2.0 1.0 4.1 0.9
Sul 5.7 10.1 5.3 4.0 7.4 3.7 2.0 8.2 1.9
Vale 3.0 5.3 3.6 3.0 5.6 3.4 0.0 0.0 0.0

Total 56.3 100 5.0 53.5 100 4.8 24.2 100 2.2

Source: Department of Informatics of the Ministry of Health. SUS, Sistema Único de Saúde (Brazilian public health care system).
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In the last month of the study period (December 2015) 
there were 52 cameras in the state of Rio Grande do Sul. 
Of these, 23 (44%) were located in general hospital type 
establishments, 17 (33%) in a diagnosis and therapy sup-
port service unit, 10 (19%) in specialized clinics/special-
ized outpatient clinics, and 2 (4%) in offices. There were 
50 apparatuses in use in the same month. Of the 17 exist-
ing devices in diagnostic and therapy support service 
units, 2 (11.8%) were not in use. Among the equipment 
used by the SUS, 14 (60%) were installed in a general hos-
pital, 6 (26%) in a diagnosis and therapy support service 

unit, and 3 (13%) in specialized clinics/specialized out-
patient clinics (Table 3).

Scanners were distributed in 35 health facilities in the 
state. According to the legal nature of the establish-
ments, they were divided into 3 municipal foundations, 
18 private associations, 2 limited business partnerships, 
1 limited business partnership and limited partnership, 
3 private foundations, 1 mixed-capital company, 1 pub-
lic company, 1 federal autarchy, 4 simple limited com-
panies, and 1 municipal autarchy and public associa-
tion.

Table 2. Annual average and coefficient per million inhabitants per year of existing gamma camera equipment, 
in use, and available for the SUS, by macroregion of health and municipality, Rio Grande do Sul, 2013–2015

Macroregion of health/
municipality

Available % In use % SUS %

Centro Oeste 5.9 10.5 4.9 9.2 3.0 12.4
Sant’Ana do Livramento 2.0 3.6 2.0 3.7 1.0 4.1
Santa Maria 4.0 7.1 3.0 5.6 2.0 8.3

Metropolitana 29.8 52.9 29.7 55.5 11.4 47.1
Alvorada 2.0 3.6 2.0 3.7 1.0 4.1
Barra do Ribeiro 1.0 1.8 1.0 1.9 1.0 4.1
Cachoeirinha 1.0 1.8 1.0 1.9 1.0 4.1
Canoas 1.0 1.8 1.0 1.9 1.0 4.1
Dois Irmãos 1.0 1.8 1.0 1.9 – –
Gravataí 1.0 1.8 1.0 1.9 – –
Guaíba 1.0 1.8 1.0 1.9 1.0 4.1
Novo Hamburgo 1.0 1.8 1.0 1.9 1.0 4.1
Porto Alegre 20.1 35.7 20.0 37.4 6.0 24.8
São Leopoldo 3.0 5.2 3.0 5.6 1.0 4.1

Missioneira 1.9 3.4 1.9 3.6 1.9 7.9
Ijuí 1.0 1.8 1.0 1.9 1.0 4.1
São Borja 1.0 1.8 1.0 1.9 1.0 4.1

Norte 7.7 13.7 7.7 14.4 5.0 20.7
Erechim 1.7 3.0 1.7 3.2 1.0 4.1
Frederico Westphalen 1.0 1.8 1.0 1.9 1.0 4.1
Palmeira das Missões 2.0 3.6 2.0 3.7 2.0 8.3
Passo Fundo 3.0 5.2 3.0 5.6 1.0 4.1

Serra 2.3 4.1 2.3 4.3 1.0 4.1
Caxias do Sul 2.3 4.1 2.3 4.3 1.0 4.1

Sul 5.7 10.1 4.0 7.5 2.0 8.3
Pelotas 4.7 8.2 3.0 5.6 2.0 8.3
Rio Grande 1.0 1.8 1.0 1.9 – –

Vales 3.0 5.3 3.0 5.6 – –
Lajeado 3.0 5.2 3.0 5.6 – –

Total 56.3 100 53.5 100 24.2 100

Source: Department of Informatics of the Ministry of Health. SUS, Sistema Único de Saúde (Brazilian public 
health care system).
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Ambulatory diagnostic procedures for in vivo nuclear 
medicine summed 100,313 and for PET 1,195 approved 
by the SUS, totaling 101,508 exams between 2013 and 
2015. The ratio of procedures/1,000 inhabitants/year was 
2.9 and 0.04, respectively.

PET exam had its inclusion in the arsenal of technolo-
gies offered by the public health system to the population 
on October 23, 2014. However, DATASUS started to cov-
er data related to the respective outpatient production in 
the SUS only in February 2015. Therefore, the production 
presented is equivalent to the period from February to 
December 2015.

A discrepancy was observed in the total of procedures 
studied related to the total of exams approved by health 
region and by type of service provider. There were 6,217 
(6.1%) exams less than the 101,508 procedures (5,967 
scintigraphy and 250 PET). This difference is probably 
due to coding inadequacies of the type of service provider 
in the official database, making it difficult to properly op-
erate the tabular application.

The Capital/Metropolitan health region showed the 
highest concentration of outpatient diagnostic proce-
dures for nuclear medicine in vivo and PET (47,401 
[50.2%] and 749 [79.2%], respectively). It was followed by 
the Campos Verdes region, which for in vivo nuclear 
medicine reached 8,427 (8.9%) procedures, and the Vale 
dos Sinos region, which for PET reached 103 (10.9%) (Ta-
ble 4).

Production from two types of establishments predom-
inated in the Capital/Metropolitan health region and in 
the state of Rio Grande do Sul: philanthropic with valid 
CNES and federal public. A total of 22,216 (46.9%) nucle-
ar medicine procedures were performed in vivo, 445 
(59.4%) PET in the Capital/Metropolitan health region, 
and 47,839 (50.7%) nuclear medicine exams and 548 
(58%) PET in the state of Rio Grande do Sul, by philan-

thropic establishments with valid CNES. They were fol-
lowed by federal public establishments, of which 20,869 
(44.2%) were nuclear medicine exams, 295 (39.4%) PET 
in the Capital/Metropolitan health region, and 21,558 
(22.8%) nuclear medicine and 295 (31.2%) PET in the 
state (Table 4).

The highest number of exams were performed in a fed-
eral public hospital, general and university, located in the 
city of Porto Alegre, state capital of Rio Grande do Sul, 
when the total production by CNES was observed, both 
for in vivo nuclear medicine procedure and for PET in the 
state of Rio Grande do Sul. A total of 12,273 (13%) and 
295 (31.2%) procedures were performed, respectively.

When comparing by health regions, the amount of 
equipment in use and available to the SUS with number 
of establishments authorized and certified by the CNEN 
and nuclear medicine and PET-CT procedures, in 0.6% 
for the state, Vinhedos e Basalto (0.5%), Jacuí Centro 
(0.8%), and Vale do Rio Pardo (1.4%) had an outpatient 
SUS for these procedures. However, according to the DA-
TASUS data, there was no equipment in use or available 
to the SUS (Table 5).

There were no establishments authorized by the CNEN 
to purchase radioactive material for in vivo exams, but 
there was equipment in use, and it was available to the 
SUS, in the regions of Fronteira Oeste, Rota da Produção, 
Sete Povos das Missões, and Caminho das Águas. The 
Fronteira Oeste health region (0.4%) even had outpatient 
production authorized by the SUS (Table 5).

For some health regions the number of establishments 
authorized by the CNEN is higher than those registered 
in the SUS, these being Campos, Planalto, Sul and Caxias 
e Hortênsias (Table 5). The Vales e Montanhas region 
had an establishment authorized by the CNEN and none 
available to the SUS, despite having outpatient produc-
tion authorized by the SUS (1.9%) in November 2015.

Table 3. Number of existing cameras available, in use, and available for the SUS, by type of establishment, in Rio 
Grande do Sul, December 2015

Type of establishment Available % Use % SUS %

Specialized clinic/specialized outpatient clinic 10 19 10 20 3 13
Clinic 2 4 2 5 – –
General hospital 23 44 23 46 14 60
Diagnosis and therapy support service unit 17 33 15 30 6 26

Total 52 100 50 100 23 100

Source: Department of Informatics of the Ministry of Health, National Registry of Health Establishments in 
Brazil – CNES. SUS, Sistema Único de Saúde (Brazilian public health care system).
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Discussion

The annual average range of existing chambers was 
56.3, of which 53.5 were in use in Rio Grande do Sul from 
2013 to 2015. A study by Pozzo et al. [1] found that there 
were 875 scintillation chambers, with 834 being used in 
Brazil from 2008 to 2012. It should be noted that the per-
centage of equipment in use, when compared to the num-
ber of existing ones, is the same both in the state of Rio 
Grande do Sul as in Brazil, i.e., it represents 95% of the 
total range of cameras.

The main concern in the country is focused on the pur-
chase of equipment; however, because of a cultural issue, 
operation and maintenance are neglected. This situation 
results in poor quality of services, delays in installation, 
and interruptions in the operation of equipment [7].

Amorim et al. [8] pointed out that there are no reports 
on the perception by the National Health Surveillance 
Agency or the Ministry of Health that these establish-
ments should transfer data from their equipment to a na-
tional “management” system or to the CNES, an issue that 
demonstrates the disarticulation between the organs and 
internal areas of the Ministry of Health in relation to the 
actions related to the installed medical-hospital equip-
ment. Except for the CNES, there are no computerized 
systems that evaluate the situation of the equipment in-
stalled in both public and private networks.

An interesting experience on the information system 
is that of Mozambique, an African country that, faced 
with a scenario of lack of maintenance of equipment, 
scarce resources (physical and material), adoption pro-
cesses, and use of inappropriate technologies, imple-
mented a system aiming at obtaining indicators related to 
the inventory and maintenance of equipment installed in 
the country [9]. Our data allowed to affirm that the great 
urban centers concentrate the offer of nuclear medicine 
services in the state of Rio Grande do Sul. The metropol-
itan and North macroregions presented the highest den-
sity of gamma cameras (6.1 equipments/million inhabi-
tants), higher than the coefficient of Rio Grande do Sul, 
which reached 4.8/million inhabitants. The North mac-
roregion had the highest coefficient when in use by the 
SUS, i.e., 4.0/million inhabitants, also higher than the 
state (2.2/million inhabitants).

Due to the concentration of the supply of these ser-
vices in urban centers, Leite et al. [10] argue for the need 
for coordinated action at all three levels of government 
with a view to equitable redistribution. For these authors, 
it is the responsibility of the state manager to manage the 
policy of high complexity and its regulation in its admin- Ta
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Table 5. Number of gamma chambers and emission tomography (PET-CT) devices in use, available for the SUS, 
establishments authorized by the CNEN, authorized outpatient production of nuclear medicine and PET-CT, by 
macroregion of health and municipality of Rio Grande do Sul, November 2015

Health region/municipality Equipment Outpatient production

use SUS CNEN NM % PET-CT %

Verdes Campos 3 2 3 231 7.4 – –
Santa Maria 3 2 3 231 7.4 – –

Fronteira Oeste 2 1 – 13 0.4 – –
Sant’Ana do Livramento 2 1 – 13 0.4 – –

Vale dos Sinos 4 2 2 125 4.0 12 9.6
Novo Hamburgo 1 1 1 90 2.9 12 9.6
São Leopoldo 3 1 1 35 1.1 – –

Vale Caí/Metropolitana 1 1 1 168 5.4 – –
Canoas 1 1 1 168 5.4 – –

Capital/Vale Gravataí 26 12 12 1,651 52.8 99 79.2
Alvorada 2 1 – – – – –
Cachoeirinha 1 1 – – – – –
Gravataí 1 – 1 – – – –
Porto Alegre 22 10 11 1,651 52.8 99 79.2

Sete Povos das Missões 1 1 – – – – –
São Borja 1 1 – – – – –

Diversidade 1 1 1 183 5.8 – –
Ijuí 1 1 1 183 5.8 – –

Caminho das Águas 1 1 – – – – –
Frederico Westphalen 1 1 – – – – –

Alto Uruguai Gaúcho 2 1 1 30 0.9 – –
Erechim 2 1 1 30 0.9 – –

Planalto 3 1 2 168 5.4 – –
Passo Fundo 3 1 2 158 5.0 – –
Carazinho – – – 10 0.3 – –

Rota da Produção 2 2 – – – – –
Palmeira das Missões 2 2 – – – – –

Sul 4 2 3 216 6.9 – –
Pelotas 3 2 2 160 5.1 – –
Rio Grande 1 – 1 56 1.8 – –

Pampa – – – 18 0.6 – –
Bagé – – – 18 0.6 – –

Caxias e Hortênsias 3 1 3 182 5.8 14 11.2
Caxias do Sul 3 1 3 182 5.8 14 11.2

Vinhedos e Basalto – – – 15 0.5 – –
Bento Gonçalves – – – 15 0.5 – –

Jacuí Centro – – – 25 0.8 – –
Cachoeira do Sul – – – 25 0.8 – –

Vinte e Oito – – – 45 1.4 – –
Santa Cruz do Sul – – – 45 1.4 – –

Vales e Montanhas 3 – 1 59 1.9 – –
Lajeado 3 – 1 59 1.9 – –

Total 56 28 29 3,129 100 125 100

Source: Ministry of Health – National Registry of Health Establishments in Brazil – CNES. CNES, authorized ambulatory pro-
duction nuclear medicine and PET-CT and CNEN. CNEN, Comissão Nacional de Energia Nuclear (National Nuclear Energy Com-
mission); NM, nuclear medicine; PET, positron emission tomography; SUS, Sistema Único de Saúde (Brazilian public health care 
system).
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istrative scope, articulated with the national policy. Law 
8080/90 defines that it is the responsibility of the SES to 
monitor, control, and evaluate SUS hierarchical net-
works. In addition, the SES is responsible for the manage-
ment of public systems of high complexity, of state and 
regional reference [11]. To guarantee access to specialized 
care, it is necessary to qualify the regulation, guaranteeing 
adequate flows to all levels of technological complexity of 
services [12].

In Brazil, 49.7% of the equipment in use were located 
in nuclear medicine establishments, while the other 50% 
were located in dental or radiological clinics between 
2008 and 2012 [1]. However, the data may not express the 
reality of the distribution. In Rio Grande do Sul, in De-
cember 2015, there were 50 scintigraphy chambers, 46% 
in general hospitals, 30% in diagnosis and therapy sup-
port service units, 20% in specialized clinics/specialized 
outpatient clinics, and 5% in clinics. As for nuclear med-
icine procedures located in clinics, the results of both sur-
veys pointed out that such procedures are not performed 
in these types of establishments. Therefore, the data may 
not express the reality of the distribution of equipment 
even if collected in DATASUS.

The scintigraphers were distributed in 35 health facili-
ties in Rio Grande do Sul, predominantly services under 
public administration (24 [69%] establishments). Re-
garding the types of legal nature, private associations pre-
sented themselves in greater number (18 [51%] services). 
A survey found that there was a 43% increase in the num-
ber of cameras in private network (423 handsets to 603) 
as well as public ones (89 to 127 handsets) in Brazil from 
2005 to 2013 [8].

The ratio of outpatient nuclear medicine procedures 
in vivo and PET/1,000 inhabitants in Rio Grande do Sul 
was 2.9 and 0.04, respectively. The study by Pozzo et al. 
[1] showed that the concentration of nuclear medicine 
procedures in Brazil was in the more developed and 
densely populated regions, i.e., the Southeast, followed by 
the Northeast and South. Even if the South was in third 
position in relation to the absolute number, its relation of 
procedures/1,000 inhabitants was superior to that of the 
Northeast, i.e., 2.3 in the Southeast, 1.7 in the South, and 
1.4 in the Northeast.

Both in the health region with the highest production 
of nuclear medicine and PET-CT, the Capital/Metropol-
itan Region, and in the state of Rio Grande do Sul, this 
occurred by philanthropic establishments with valid 
CNES and federal public. For Pozzo et al. [1], Rio Grande 
do Sul and São Paulo showed a significant increase in pro-
duction by non-profit private establishments in 2011. 

There were 126 establishments and 2,491 procedures per-
formed, and in 2012 they reached 7,611 and 66,413, re-
spectively, representing an increase of approximately 60 
and 26 times.

In the Canadian health system, outsourcing of the 
management of medical-hospital equipment is not com-
mon [13]. This phenomenon is very different in Brazil, 
since outsourcing of services can be carried out as long as 
there is no legal impediment. This must be made through 
a formal contract, not exempting health care-contracting 
establishments from liability before the sanitary author-
ity [14]. In this case, control must be more rigid as poten-
tial conflicts of interest are identifiable.

According to Testa [15] “… health technology is im-
posed on the consumer, but he has little to do or say, ex-
cept accept what is decided in the centers of power.” This 
imposition of technology can generate, in the long term, 
a cultural transformation in the population by creating a 
pattern of consumption, strengthening its use, thus ex-
plaining the abuse occurring in exams such as ultrasounds 
and many others. The health care team deals with the 
technology and controls its application on the user. The 
management of health technology is an important source 
of power for dominant users; in the case of physicians, the 
more modern and sophisticated the equipment, the great-
er the power and status of the physician [15].

When comparing the number of nuclear medicine 
equipment with establishments authorized and certified 
by the CNEN, a discrepancy was noted. There were health 
regions in Rio Grande do Sul that had a smaller number 
of establishments authorized by the CNEN than those 
available to the SUS and vice versa. In Brazil, there were 
establishments authorized by the CNEN in a smaller 
number than those registered in the SUS from 2008 to 
2012. This was the case of the Northeast, Southeast, and 
South regions, led by the latter. Santa Catarina was the 
state with the highest number of services not authorized 
by the CNEN, although registered to the SUS, with 17, 
followed by Rio Grande do Sul with 14, and Minas Gerais 
with 121.

Conclusions

From our research, it was possible to identify that the 
distribution of nuclear medicine equipment and proce-
dures from 2013 to 2015 was unequal in the health re-
gions of the state of Rio Grande do Sul. It is competence 
of the state to manage the responsibility for the coordina-
tion of the regionalization process, especially the policy of 
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high complexity and its regulation within the respective 
federative unit.

Considering that the DATASUS data update is done 
by the health managers of the municipal, state, and fed-
eral spheres, it is essential that they be provided correctly. 
In addition, it is necessary to elaborate a system that 
crosses information about nuclear medicine from the 
SUS databases with those of the CNEN.

We agree with the requirement of legislation that in-
stitutions, to perform procedures of nuclear medicine by 
the SUS, have prior authorization from the CNEN to op-
erate, aiming at the radiological protection in the regis-
tered institutions in order to guarantee the safe use of the 
radiation sources used for the benefit of the population in 
nuclear medicine.
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