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ABSTRACT

Introduction: To observe and analyze the waiting time for breast biopsy and the impact of this time on the early diagnosis of 

breast cancer in Santa Catarina. Methods: Observational cohort study. Data collection was performed through direct observation 

with the application of a questionnaire and subsequent quantitative analysis. A convenience sample was used, in which data were 

computed through a questionnaire administered to patients in cases where a breast biopsy with a thick needle was requested due 

to the existence of a suspicious lesion in the physical examination or in imaging examinations requested as breast cancer screening. 

Data from the collection instrument were extracted through direct interviews with patients in the office and completion of a 

questionnaire, after their correct guidance and signing of an informed consent form. The percentage of malignant versus benign 

lesions and the pain scale during core biopsy were evaluated. Results: The questionnaire was submitted to 71 women who attended 

the mastology outpatient clinic at the Hospital Regional de São José – Dr. Homero de Miranda Gomes (HRSJ-HMG) between 

October 2021 and May 2022. Of these, 7 did not undergo breast biopsy due to the lesion not being identified, 39.1% resulted in 

malignant neoplasia and 60.9% in benign lesion. Regarding the assessment of pain during core biopsy, 57.8% experienced mild or 

no pain, 21.8% moderate pain and 10.9% severe pain. Conclusions: Through this study, it was possible to diagnose malignant lesions 

and treat patients who had the chance of early follow-up.
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INTRODUCTION
Breast cancer is among the most common malignant neoplasms 
in women in several countries, including Brazil, where, excluding 
non-melanoma skin cancers, it is the most common type of cancer 
in women, with the highest number in the South and Southeast 
regions1,2. Data from the National Cancer Institute2 show breast 
cancer as the leading cause of death from malignant neoplasms 
in women in all regions of Brazil, with the exception of the North 
region, where it is second only to cervical cancer. Additionally, 
73,610 new cases of breast cancer were estimated in Brazil in 
2023, with an estimated risk of 66.54 cases per 100,000 women. 
The mortality rate in 2021 was 11.71 deaths/100,000 women2.

According to Concord-34, there was a drop in the five-year 
survival rate for women with breast cancer, falling to 76.9% (75.5–
78) from 2005 to 2009 and 75.2% (73.9–76.5) from 2010 to 20143,4. 

These data reflect the speed with which these women are able 
to access early diagnosis, which includes access to medical care, 
screening mammograms (MMG) and biopsies of lesions detected 
as suspicious, as well as the conditions of systemic treatment.

In recent years, the COVID-19 pandemic has led to a reduc-
tion in routine consultations for the prevention of female cancer. 
A questionnaire distributed among specialists in Santa Catarina 
estimated that there was a reduction of more than 50% in con-
sultations and screening examinations during this period5. 
National estimates show that more than 40,000 cases of breast 
cancer were not diagnosed in 2020.

It is extremely important that, as soon as a lesion suspected 
of malignancy is detected, patients are able to undergo a breast 
biopsy procedure in a timely manner for pathological and immu-
nohistochemical analysis, followed by appropriate referral and 
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admission to specialized centers for treatment. Such consultations 
and procedures were also hindered by the COVID-19 pandemic6.

The most commonly used procedures for breast biopsies are: 
fine-needle aspiration biopsy (FNA), percutaneous core biopsy, 
vacuum-assisted biopsy (mammotomy), and surgical, incisional 
or excisional biopsy. The method chosen will depend on a clini-
cal and imaging evaluation of the lesion and the patient’s clinical 
analysis6,7. Image-guided biopsy has brought greater practicality 
and reduced morbidity for patients, similar to the efficacy and 
precision seen with surgical biopsy8. Currently, less than 9% of 
core needle biopsies diagnose high-grade lesions; however, this 
number tends to increase with the improvement of breast imag-
ing techniques3. 

A comprehensive review of the literature assesses the con-
duct of high-grade lesions and observes the diversity of existing 
results, demonstrating the importance of increasing the num-
ber of core biopsies for lesions suspected in imaging tests or 
clinically so that strategies can be defined and there is a reduc-
tion in the incidence of cancers or an improvement in cure and 
survival rates9.

Institutional differences in excision rates for high-grade 
lesions, once diagnosed in the core biopsy, demonstrate the need 
for further studies and improvements in the number of lesions 
detected for the appropriate indication of these biopsies10.

The role of the mastologist includes strategies for surveil-
lance and risk reduction, as well as defining methods for screen-
ing and diagnosing these lesions6. In this scenario, MMG and core 
biopsy, which are essential for monitoring patients, are allies in 
the diagnosis of high-grade or malignant lesions.

In view of this, the present study aimed to analyze the results 
of breast biopsies of patients recruited because of suspicious 
lesions after the COVID-19 pandemic. In addition, the objective 
was to assess the waiting time between the request and the per-
formance of the core needle biopsy and the degree of discomfort 
with the procedure. 

METHODS
A retrospective cohort study was conducted. Data collection 
was performed through direct observation with the adminis-
tration of a questionnaire and subsequent quantitative analysis.

The study took place at the Mastology Service of the 
Maternity Ward of the Dr. Homero de Miranda Gomes Regional 
Hospital of São José (HRSJ-HMG), in the city of São José, state 
of Santa Catarina.

Data were computed through a questionnaire applied to 
patients who underwent breast biopsy with a thick needle due 
to the existence of a suspicious lesion in the physical examina-
tion or in imaging tests, requested as breast cancer screening, 
according to the BI-RADS classification by the Basic Health Unit 
(UBS). All patients were referred from primary care for biopsy 

at a tertiary service with mastology care, as shown in the flow-
chart presented in Figure 1.

During a six-month period, data from patients on the SUS 
waiting list for breast biopsy in 18 cities in Santa Catarina were 
evaluated. The primary objective was to evaluate the pathologi-
cal results of the core needle biopsy and the waiting time for the 
biopsy from the time the request was made by the primary care 
physician. The secondary objectives were to analyze the pain 
related to the procedure, as well as the epidemiological charac-
teristics. To perform the breast biopsies, the BARD needle, models 
MN1413 and MN1410, and the BARD Magnum gun were used.

After authorization by the HRSJ and approval by the insti-
tution’s Research Ethics Committee (CEP), a questionnaire was 
administered to patients seen at the HRSJ-HMG mastology out-
patient clinic.

Figure 1. Flowchart of patient care.
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The collected data were analyzed using the IBM Statistical 
Package for the Social Sciences (SPSS), version 20.0, and Minitab 
16. Statistical tests were performed with a significance level of 
α=0.05 and, therefore, a confidence level of 95%. Qualitative 
variables were expressed as frequencies and percentages using 
Microsoft Excel, version 2010.

RESULTS
In a seven-month period between October 2021 and May 2022, 
185 women were waiting for a breast biopsy through SUS, in 
a corresponding list of 18 municipalities in the state of Santa 
Catarina, because of suspicious changes in breast imaging 
examinations, BI-RADS category 4 or 5, or through physical 
examination by the UBS. During this period, of the total of 185 
patients, only 71 (38.4%) chose to be seen in the HRSJ-HMG 
Mastology Outpatient Clinic to undergo the procedure through 
active recruitment. There was no information on the progress 
of the situation of the remaining 114 patients. Of the women 
treated, 6 did not undergo a breast biopsy because the lesion 
designated as suspicious was not identified in screening exam-
inations. Of the 64 patients who underwent the examination, 
the biopsy of 25 (39.1%) resulted in malignant breast neoplasm 
and 39 (60.9%) presented with a benign lesion in the histopath-
ological result (Figure 2). Of the 39 benign lesions, 2 were cat-
egorized as risk lesions such as flat epithelial atypia, atypical 
ductal hyperplasia, papillary lesions with atypia, radial scar 
with atypia, atypical lobular hyperplasia and lobular carci-
noma in situ.

After the procedure, patients were asked about their pain, 
using a visual analogue scale from 0 to 10 to measure each 
patient’s pain level. Of these, 40 (62.5%) had mild or no pain, 17 

(26.5%) had moderate pain, and only 7 patients (11%) reported 
severe pain, as shown in Figure 3.

In the group of patients who had pain during core biopsy, 
35% had a malignant result in the pathological examination and 
65% had a benign result. 

Table 1 shows the relationship between the variables ana-
lyzed during the administration of the questionnaire to the 
patients. Comparing age groups, a total of 28 women aged 50 or 
younger obtained 22 (78.6%) benign results and 6 (21.4%) malig-
nant results. In women over 50 years of age, 16 (47%) biopsies 
with benign lesions and 18 (53%) with malignant lesions were 
obtained. Age over 50 years was a statistically significant factor 
for the presence of malignancy (p=0.006).

Also in Table 1, the relationship between the result obtained 
and the menopausal status at the time of perception of the breast 
lesion can be noted. This variable was found in 35 patients after 
the onset of menopause, of which 16 (45.7%) were benign lesions 
and 19 (54.3%) were malignant lesions. A total of 28 women 
reported being in menacme, with 22 (78.6%) showing benign 
results and 6 (21.4%) malignant results of the biopsied lesion. 

Figure 2. Histopathological result of biopsies performed be-
cause of suspicious changes.

Table 1. Clinical profile of patients undergoing breast biopsy at 
a tertiary care facility.

PE – Benign PE – Malignant
p-value

n (%) n (%)

Age (years)

≤50 22 (78.6) 6 (21.4)
0.006

>50 16 (47) 18 (53)

Menopause

Yes 16 (45.7) 19 (54.3)
0.006

No 22 (78.6) 6 (21.4)

Palpable

Yes 10 (50) 10 (50)
0.13

No 28 (65.1) 15 (34.9)

PE: result of the pathological examination.

Figure 3. Pain scale in core biopsy procedure.
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Table 1 also sought to relate the pathological results found 
with the presence of palpable lesions or by finding in screen-
ing examination. The study included 20 women with palpable 
lesions at the time of biopsy; of these, 50% obtained malig-
nant results. There were 43 patients with suspicious non-pal-
pable changes in the breast; of these, 28 (65.1%) showed benign 
lesions and 15 (34.9%) were diagnosed malignant. Within the 
group of non-palpable breast lesions, in which the biopsy was 
guided by imaging, with MMG and breast USG being available 
for this study, a total of 30 were guided by USG, of which 63.3% 
had benign lesions and 36.7% had malignant lesions. A total 
of 13 patients underwent MMG-guided biopsy, of which 69.2% 
were benign and 30.8% were malignant. There was no statis-
tical correlation between the malignancy result and the type 
of malignant lesion, whether palpable or a finding on physical 
examination (p=0.13).

The time between the identification of the suspicious lesion 
and the time the biopsy was performed was analyzed. Most 
patients (31–47%) had access to the biopsy more than 90 days 
after the lesion was found, either through clinical examination 
of the breasts or through imaging. It was noted that 12 (18.2%) 
patients had their lesion biopsied between 30 and 90 days and 23 
patients (34.8%) in less than 30 days. Of the 20 palpable lesions, 
40% of the women were over 50 years of age. It was recorded that 
45% had palpable lesions and were in menopause, while 55% were 
in menarche. Among the 43 patients without palpable lesions 
on clinical examination, 37.2% were 50 years of age or younger, 
while 11.4% of postmenopausal patients were 50 years of age or 
younger and 88.6% were over that age.

Six patients were lost to follow-up, did not return with the 
results for management and were not found in the active search. 
One patient, of the 71 referred for a suspicious lesion, did not 
attend the outpatient clinic.

DISCUSSION
Several studies conducted in recent years have shown that 
breast cancer in young women under 40 years old accounts for 
approximately 7% of all cases of the disease11. A retrospective 
study demonstrated a more severe prognosis for breast cancer 
in patients under 40 years of age. This makes early diagnosis 
necessary, since these are usually more aggressive tumors that 
grow more rapidly11.

On the other hand, it is worth noting that, with regard to 
age, the present study addresses the occurrence of breast can-
cer in patients over 50, who account for the majority of cases, 
and whose samples have a highly significant p-value compared 
to younger women. Likewise, it is noted that cases of breast can-
cer are more prevalent after menopause, with 54.3% of diagno-
ses for breast cancer occurring in this scenario and 21.4% before 
this period. Regarding the clinical finding of palpable lesions, no 

association was found between palpable nodules or alterations 
in screening tests and the diagnosis of malignancy in the path-
ological examination.

It was noted in the present study that the majority of patients 
who presented to the service with a palpable lesion (60%) were 
under 50 years of age, in addition to the finding of 55% in the 
menacme period, which is in agreement with the current lit-
erature that indicates that young women have more palpable 
breast nodules12.

We observed that 47% of patients presented to the service for 
biopsy after 90 days from the moment of detection of the suspi-
cious lesion, a period whose compliance is crucial for the success 
of the treatment and the respective achievement of cure. Since 
the time until the beginning of treatment for malignant breast 
neoplasia is directly related to the cure rates, it is of utmost 
importance that it begin as soon as possible.

In view of this, it is important to emphasize that palpable 
lesions can be biopsied simply and efficiently in an outpatient 
setting, with appropriate training and equipment. In other words, 
a total of 10 (14%) patients in this study — who had palpable 
lesions and were diagnosed with breast cancer — would have 
had access to definitive treatment services more quickly and 
earlier if they had been available. For this reason, it is extremely 
important that UBS teams be familiar with the types of proce-
dures available and their indications, as well as providing the 
necessary information to the pathologist6.

One of these procedures is the core biopsy, a method 
appropriate for nodules, architectural changes or breast 
density6. FNA is indicated for cystic lesions that are well 
defined on imaging as benign or malignant, in cases of sus-
pected recurrence in the chest wall or for analysis of lymph 
node metastasis6,13. A meta-analysis demonstrated that USG-
guided core biopsy was superior to FNA in the axillary stag-
ing of breast cancer14.

One of the justifications for performing FNA instead of core 
biopsy is the less discomfort of the fine needle compared to the 
thick needle and the lower operating cost. However, we dem-
onstrated that 54 patients reported mild or moderate pain. 
Furthermore, none of the biopsied lesions had insufficient mate-
rial, which could frequently occur when cytological analysis 
alone was performed.

Therefore, immediate performance of a thick needle biopsy 
ensured that the waiting time for diagnosis — in most cases, more 
than three months — was not delayed by insufficient material or 
inconclusive examination generated by cytology.

Furthermore, delays in diagnosis, especially of palpable 
lesions, could be reduced by training primary care teams to per-
form core needle biopsies in these cases — which, in this sample, 
corresponded to 20 patients treated at a tertiary hospital for the 
procedure. This would reduce the cost of patient care and travel, 
as well as delays in diagnosis.
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Among the limitations found in FNA, we have the under-
estimation of invasion, as well as the failure to recognize com-
ponents of ductal carcinoma in situ in cases of papillary and 
atypical lesions8,13. Cases like these may be alleviated as the 
core biopsy procedure becomes more routine, with the train-
ing of professionals qualified to perform it.

In comparison with open surgical biopsy, biopsy guided by 
imaging methods, such as USG, MMG or magnetic resonance 
imaging, is equally accurate and has a complication rate of 
less than 1%, such as infection, hematoma and pneumotho-
rax. In addition, image-guided biopsies generate lower final 
costs, since they imply fewer surgical procedures necessary 
to obtain adequate free margins7.

It is noted that there are lesions that need to be surgically 
removed, based on diagnosis in breast biopsies, due to the high 
risk of progression to breast cancer. These are: atypical duc-
tal hyperplasia, f lat epithelial atypia, papillary lesions with 
atypia, radial scar with atypia, atypical lobular hyperplasia 
and lobular carcinoma in situ9,10,13

.

Studies show that these lesions can underestimate breast 
cancer, especially when they are large and when a small-
gauge needle is used for biopsy6,9. In this study, we found 
5.1% of high-risk benign lesions, which were referred for 
surgical excision.

Although clinical protocols are highly effective and brief ly 
guide the techniques to be used, knowing the work environ-
ment, the patient, her limitations, her traumas and her expec-
tations is essential when trying to reduce the potential pain 
impact inherent to a biopsy experience. 

Furthermore, it is essential to pay attention to the pres-
ence of physical disabilities, which may make it diff icult 
to position the patient during the examination, and other 
limitations for the correct planning of the method, which 
will result in greater practicality, safety and efficacy in the 
final result7.

It is important to conduct further studies comparing 
the cure and survival rates between women with palpable 
lesions who had them biopsied at the UBS and those who 
need to travel to another service to undergo the exami-
nation. Research is also suggested that relates the fear of 
pain when performing a core biopsy to the speed of diag-
nosis, as well as the waiting time in the SUS line to reach 
the referral service. 

CONCLUSION
This study is the result of a seven-month follow-up period, 
between October 2021 and May 2022, during a period of high 
relevance due to the COVID-19 pandemic. Since breast can-
cer is highly sensitive to the time it takes to evolve, especially 
from the discovery of the lesion to the biopsy followed by 

treatment, it was convenient to analyze the results of the core 
needle examinations in this pandemic scenario. It is worth 
mentioning that the study involved 71 women, all of whom 
were previously awaiting a breast biopsy through SUS, either 
because of suspicious changes in breast imaging examinations 
(BI-RADS category 4 or 5) or because of physical examinations 
performed at the UBS. The 71 women were seen at the mas-
tology outpatient clinic at the Hospital Regional de São José 
– Dr. Homero de Miranda Gomes to undergo the procedure 
through active recruitment.

In terms of the main results of the core biopsy itself, a high 
propensity for malignant lesions was found in women over 50 
years old (53% of cases), while only 21.4% for women under 50. 
Furthermore, it was understood that these lesions are more 
frequent in postmenopausal patients, compared to menstru-
ating patients, with the incidence of malignant lesions being 
54.3 and 21.4%, respectively.

The above results were in fact expected, given the his-
tory of the neoplasm. However, an important analysis regard-
ing the time between the identif ication of the suspicious 
lesion and the performance of the biopsy is noteworthy: 47% 
of the patients had access to the biopsy more than 90 days 
after the lesion was found; 18.2% in a period between 30 and 
90 days; and 34.8% in less than 30 days. It is important to note 
that six patients were lost to follow-up and did not return with 
the result for the management. Therefore, this study demon-
strates the importance of preparing UBS teams to perform 
core biopsies of breast lesions suspected of malignancy, aim-
ing at early diagnosis and direct referral to centers for onco-
logical treatment. Although the COVID-19 pandemic has been 
greatly mitigated, other similar critical scenarios could require 
greater diagnostic agility in UBS in a similar way, since the 
present study highlighted possible losses that delayed results 
could cause in terms of delaying the start of treatment — con-
sequently, reducing the chance of cure.

In addition, the study reinforces the need to carefully 
outline the concerns and limitations of each patient, with 
the aim of reducing fear of undergoing breast biopsy, so that 
treatment is not delayed.

AUTHORS’ CONTRIBUTION
MAF: Conceptualization, Investigation, Methodology, Project 
administration, Validation, Visualization, Writing – orig-
inal draft . NFR: data curation, formal analysis, Writing 
– original draft . GAOA: Data curation, Formal analysis, 
Writing – original draft. PC: Data curation, Formal analy-
sis, Writing – original draft. AF: Methodology, Validation, 
Writing – revision & editing. RH: Project administration, 
Supervision, Validation, Visualization, Writing – revision 
& editing.



6

Ferrari MÁ, Ronsoni NF, Ávila GAO, Cechella P, Freitas A, Heinzen R

Mastology 2024;34:e20240023

© 2024 Brazilian Society of Mastology 
This is an open access article distributed under the terms of the Creative Commons license.

1.	 Brasil. Ministério da Saúde. Câncer de mama. Brasília: 
Ministério da Saúde; 2020 [cited on 2021 Nov 16]. Available 
from: https://www.gov.br/saude/pt-br/assuntos/saude-de-a-
a-z/c/cancer-de-mama 

2.	 Brasil. Ministério da Saúde. INCA estima 704 mil casos de 
câncer por ano no Brasil até 2025. Rio de Janeiro: INCA; 2022 
[cited on 2023 July 05]. Available from: https://www.gov.br/
inca/pt-br/assuntos/noticias/2022/inca-estima-704-mil-
casos-de-cancer-por-ano-no-brasil-ate-2025

3.	 Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, 
Nikšić M, et  al. Global surveillance of trends in cancer 
survival 2000-14 (CONCORD-3): analysis of individual 
records for 37 513 025 patients diagnosed with one of 18 
cancers from 322 population-based registries in 71 countries. 
Lancet. 2018; 391(10125):1023-75. https://doi.org/10.1016/
S0140-6736(17)33326-3 

4.	 Brasil. Portal de Boas Práticas em Saúde da Mulher, da Criança 
e do Adolescente. Estimativa 2018: incidência de câncer no 
Brasil. Rio de Janeiro: INCA; 2017 Available from: https://
portaldeboaspraticas.iff.f iocruz.br/biblioteca/estimativa-
2018-incidencia-de-cancer-no-brasil/ 

5.	 Demarchi PKH, Maurer E, Pierini NI, Lammel BL, Sirqueira 
ACV, Maggi LS, et  al. O impacto da pandemia da covid-19 
no volume de mamografias no brasil: uma análise de 
previsão baseada nos números históricos. Rev Bras Cancerol. 
2022;68(3):e-232566. https://doi.org/10.32635/2176-9745.
RBC.2022v68n3.2566 

6.	 Carvalho FM, Kerr LM. Anatomia Patológica e Citologiano 
rastreamento e diagnóstico das alterações mamárias. Rev 
Bras Mastologia. 2013;23(2):42-7.

REFERENCES

7.	 Chesebro AL, Chikarmane SA, Ritner JA, Birdwell RL, Giess 
CS. Troubleshooting to overcome technical challenges in 
image-guided breast biopsy challenges in image-guided 
breast biopsy. Radiographics. 2017;37(3):705-18. https://doi.
org/10.1148/rg.2017160117 

8.	 Schnitt SJ. Problematic issues in breast core needle biopsies. Mod 
Pathol. 2019;32(Suppl 1):71-6. https://doi.org/10.1038/s41379-018-0137-0 

9.	 Degnim AC, King TA. Surgical management of high-risk breast 
lesions. Surg Clin North Am. 2013;93(2):329-40. https://doi.
org/10.1016/j.suc.2012.12.005 

10.	 Mooney KL, Bassett LW, Apple SK. Upgrade rates of high-
risk breast lesions diagnosed on core needle biopsy: a single-
institution experience and literature review. Mod Pathol. 2016; 
29(12):1471-84. https://doi.org/10.1038/modpathol.2016.127 

11.	 Garicochea B, Morelle A, Andrighetti AE, Cancella A, Bós A, 
Werutsky G. Idade como fator prognóstico no câncer de mama 
em estágio inicial. Rev Saúde Pública. 2009;43(2):311-7. https://
doi.org/10.1590/S0034-89102009005000009 

12.	 Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA 
Cancer J Clin. 2021;71(1):7-33. https://doi.org/10.3322/caac.21654 

13.	 Łukasiewicz E, Ziemiecka A, Jakubowski W, Vojinovic J, 
Bogucevska M, Dobruch-Sobczak K. Fine-needle versus core-
needle biopsy – which one to choose in preoperative assessment 
of focal lesions in the breasts? Literature review. J Ultrason. 
2017;17(71):267-74. https://doi.org/10.15557/JoU.2017.0039 

14.	 Balasubramanian I, Fleming CA, Corrigan MA, Redmond HP, 
Kerin MJ, Lowery AJ. Meta-analysis of the diagnostic accuracy 
of ultrasound-guided fine-needle aspiration and core needle 
biopsy in diagnosing axillary lymph node metastasis. Br J Surg. 
2018;105(10):1244-53. https://doi.org/10.1002/bjs.10920 

https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/cancer-de-mama
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/c/cancer-de-mama
https://www.gov.br/inca/pt-br/assuntos/noticias/2022/inca-estima-704-mil-casos-de-cancer-por-ano-no-brasil-ate-2025
https://www.gov.br/inca/pt-br/assuntos/noticias/2022/inca-estima-704-mil-casos-de-cancer-por-ano-no-brasil-ate-2025
https://www.gov.br/inca/pt-br/assuntos/noticias/2022/inca-estima-704-mil-casos-de-cancer-por-ano-no-brasil-ate-2025
https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.1016/S0140-6736(17)33326-3
https://portaldeboaspraticas.iff.fiocruz.br/biblioteca/estimativa-2018-incidencia-de-cancer-no-brasil/
https://portaldeboaspraticas.iff.fiocruz.br/biblioteca/estimativa-2018-incidencia-de-cancer-no-brasil/
https://portaldeboaspraticas.iff.fiocruz.br/biblioteca/estimativa-2018-incidencia-de-cancer-no-brasil/
https://doi.org/10.32635/2176-9745.RBC.2022v68n3.2566
https://doi.org/10.32635/2176-9745.RBC.2022v68n3.2566
https://doi.org/10.1148/rg.2017160117
https://doi.org/10.1148/rg.2017160117
https://doi.org/10.1038/s41379-018-0137-0
https://doi.org/10.1016/j.suc.2012.12.005
https://doi.org/10.1016/j.suc.2012.12.005
https://doi.org/10.1038/modpathol.2016.127
https://doi.org/10.1590/S0034-8910﻿2009005000009
https://doi.org/10.1590/S0034-8910﻿2009005000009
https://doi.org/10.3322/caac.21654
https://doi.org/10.15557/JoU.2017.0039
https://doi.org/10.1002/bjs.10920

