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Abstract 

Introduction: Thyroid cancer is positioned as one of the most prevalent neoplasms in Ecuador, 
typically manifesting in the fourth decade of life, with a higher incidence in women. The pre-
dominant histological subtype is papillary carcinoma (PTC), and various studies present 
shown that up to 80% of PTC cases present the BRAF mutation. This mutation has been as-
sociated with unfavorable prognostic factors, such as the presence of lymph node metasta-
ses, advanced tumor stages, extrathyroidal extension, and aggressive histological features. 
Additionally, a correlation has been observed with a higher recurrence rate and a reduced re-
sponse to iodine treatment. Given this context, this research aims to analyze the distribution 
of the BRAF mutation according to epidemiological and histopathological characteristics in 
patients diagnosed with papillary thyroid cancer in Ecuador.   

Materials and methods: This retrospective descriptive study involved the analysis of genetic 
data from 106 medical records of patients diagnosed with papillary thyroid cancer who under-
went BRAF mutation detection. The sample was selected based on established criteria.  

Results: Evaluation of medical records revealed the presence of the BRAF mutation in 75% of 
cases. This percentage was higher in women, individuals over 45 years of age, and residents 
in urban areas. Regarding occupation, most patients were dedicated to cleaning work and had 
no personal history of exposure to ionizing radiation or a family history of cancer. Additionally, 
84% of the patients were in clinical stage I and the neoplasms were located in the right thyroid 
lobe. 

Conclusion: This analysis highlights the urgent need to identify risk factors linked to the ap-
pearance of papillary thyroid carcinoma in the Ecuadorian population. The results indicate a 
significant prevalence of the BRAF mutation, underlining its relevance as a prognostic marker 
in this disease. These findings may contribute to a better understanding of the epidemiology 
and pathogenesis of thyroid cancer leading to improvements in prevention and treatment 
strategies at the local level.  
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Introduction 
Thyroid cancer is considered the most common endocrine neoplasia, accounting for 3% of all 
malignant tumors [1, 2]. Among Latin American countries, Ecuador has the highest incidence 
of this type of neoplasia [3]. It occurs more frequently in women, who are three times more 
likely to be affected than men [4, 5]; the mean age of presentation is around the fourth decade 
of life [6–8]. Among the risk factors, exposure to ionizing radiation and certain substances 
found in cleaning and disinfection products, pesticides, solvents, and industrial factory prod-
ucts are evident [9, 10]. 
Various histological types of thyroid cancer have been recognized, with the papillary carci-
noma (PTC) variant being the most common among the different histological types [11]. Dif-
ferent genetic alterations are associated with thyroid carcinoma, and the most relevant alter-
ation in PTC is the BRAF mutation.  
This mutation is related to various cellular processes, such as cell growth, division, and differ-
entiation, all closely related to cancer pathogenesis. In PTC, up to 80% of the mutations in this 
gene are detected, with alterations that specifically occur at the level of V600F, where valine 
is replaced by glutamine at codon 600 [12, 13]. 
Several authors agree that there is a relationship between the age of presentation of PTC and 
the frequency of the BRAF mutation. This relationship is more significant in patients older than 
45 years. Furthermore, this cutoff point may synergistically affect the mutation, worsening the 
prognosis [14, 15]. This finding is supported by other studies demonstrating that the mortality 
risk is greater in patients older than 45 years of age only when BRAF is positive. Therefore, 
age, as an independent variable, is not associated with patient mortality. [16, 17]. Similarly, a 
synergistic interaction between the BRAF mutation and age ≥60 years has been demonstrated 
concerning recurrence, even in low-risk patients corresponding to stages I and II of the dis-
ease. [18]. Although there are currently diverse criteria and results regarding the relationship 
of the BRAF V600E mutation with thyroid cancer, several studies agree that the presence of 
the mutation is associated with aggressive characteristics, such as the presence of lymph 
node metastases [4, 12, 15], advanced tumor stage (precise stage III and IV), [12, 15, 19], ex-
trathyroidal extension [19] and aggressive histological features [4, 12]. 
Finally, studies on response to treatment show that the BRAF mutation is associated with a 
low expression of sodium iodide symporter genes, making these tumors refractory to radio-
active iodine therapy. Furthermore, it is closely related to the elevation of serum thyroglobulin 
after treatment with iodine 131, which reflects its low effectiveness, so detecting the mutation 
before treatment can predict treatment results [12, 14 ]. 
The general objective of the research is to determine the distribution of BRAF according to 
epidemiological and histopathological characteristics in patients diagnosed with papillary thy-
roid cancer treated at SOLCA-CUENCA from 2019 to 2020. The specific objectives of this 
study were to characterize the study population demographically, establish the frequency of 
BRAF mutations in patients with papillary thyroid cancer, and determine the distribution of 
BRAF mutations in relation to the described variables. We find it essential to conduct this study 
due to the high incidence and prevalence of thyroid cancer in our environment and the limited 
local information available. Describing, studying, and investigating genetic mutations enable 
us to predict the disease's progression and define molecular classifications for distinct treat-
ment groups. 
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Materials and methods 

Design of the investigation 
Descriptive, retrospective, cross-sectional study 

Scenery 
The study was carried out at the National Oncology Institute SOLCA - Cuenca. The study pe-
riod was from 2019 to 2020. 

Universe and sample 
Our study involved the total population of patients diagnosed with PTC at the SOLCA Cancer 
Institute (Cuenca) between 2019 and 2020. No sampling was employed, because of what was 
previously mentioned. 

Participants 
The complete medical records of patients, whether men or women, of all ages who were di-
agnosed with papillary thyroid cancer, with or without the BRAF mutation, at the Cuenca 
SOLCA Cancer Institute from 2019 to 2020, were included. Patients who did not have papillary 
thyroid cancer, those with papillary thyroid cancer who had not undergone BRAF mutation 
testing, and those with incomplete medical records were excluded. 

Variables 

The variables encompassed sex, age, individual history of ionizing radiation exposure, family 
history of cancer, occupation, residence, site of injury, clinical stage, and the outcome of the 
BRAF mutation. 

 
 
Research procedure 
The method used was indirect observation. The information related to the study variables 
were extracted from each of the medical records through the computer system of SOLCA-
Cuenca. A form designed to record data were developed to include the abovementioned vari-
ables. 

Statistic analysis 
 
Clinical data and statistical analyses were conducted using SPSS 22.0 free version software. 
Frequency tables showing absolute and relative counts were created for qualitative variables, 
while measures of central tendency and dispersion were calculated for quantitative variables. 
The odds ratio was used to quantify the risk of recurrence associated with the BRAF mutation. 
 
 

Results 

Participants 
A total of 106 cases that met the inclusion criteria were analyzed. The average age is 46.4 ± 
14.7 years. 88% of cases were women (Table 1)  
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Table 1. Distribution of 106 patients with papillary thyroid cancer according to age, sex, and 
residence, SOLCA – Cuenca 2019-2020. 
Epidemiological Factors Frequency (N=106)                    Percentage 100% 

                                                                           Age 

10-19 years 2                                 2 
20-29 years 9 8 

30-39 years 29 27 

40-49 years 21 20 

50-59 years 26 25 

60-69 years 10 9 

70-79 years 9 8 

                                                                          Sex 

Man 18 17 

Women 88 83 

                                                                        Home 

Rural 16 15 

Urban 90 85 

The majority of patients were dedicated to cleaning (48%). There was individual his-
tory of ionizing radiation exposure ( Table 2 ). 

Table 2. Distribution of 106 patients with papillary thyroid cancer according to occupation and 
individual history of ionizing radiation exposure, SOLCA – Cuenca. 
Epidemiological Factors Frequency (N=106) Percentage 100% 

Occupation 

Agriculture 3 3 

Construction and mining 2 2 

Cleaning 51 48 

Professional 22 21 

Security 1 1 

Transport 1 1 

Sales 17 16 

Unemployed 9 8 

Personal history of exposure to ionizing radiation 

Yeah 0 0 

No 100 100 

Family cancer history 

Yeah 30 28 

No 76 72 

Main results 
80% of cases had a positive histopathological marker. Most cases were in clinical stages I and 
II the right lesion site (Table 3). There were no associations found with the study variables, 
except for clinical stage II, identified as a protective factor (Table 4). (Table 4). 

 



ONCOLOGIA (ECUADOR) Original Article DOI: 10.33821/725                                                              Histopathology | Cancer 
 

 

Oncología (Ecuador) 2023:33(3)                                                                                                                                                            211| 

Table 3. Distribution of 106 patients with papillary thyroid cancer according to BRAF mutation, 
clinical stage, and lesion site, SOLCA - Cuenca 2019-2020. 
Histopathological Factors Frequency (N=106) Percentage 100% 

BRAF Positive 80 75 

BRAF Negative 26 25 

Clinical stage 

Yo 85 80 

II 15 14 

III 2 2 

IV 4 4 

Injury site 

Right 61 58 

Left 40 38 

Isthmus 5 5 

 

 

 

Table 4. Distribution of the mutation of 106 patients according to age, sex, individual history 
of ionizing radiation exposure, family oncological history, clinical stage, and site of injury, 
SOLCA – Cuenca 2019-2020. 

 BRAF 
OR CI 95% P  Positive 

N=80 
Negative 

N=26 
Age 

<45 years 36 (45%) 15 (58%) 
0.66 0.2454-1.4670 0.2628 

>45 years 44 (55%) 11 (42%) 

Sex 
Women 68 (85%) 20 (77%) 

1,700 0.5661-5.1047 0.3442 
Man 12 (15%) 6 (23%) 

Home 

Urban 67 (84%) 23 (88%) 
0.6722 0.1757-2.5719 0.5618 

Rural 13 (16%) 3 (12%) 

Occupation 

Agriculture 3. 4%) 0 (0%) 2.3935 0.1197-47.878 0.5680 
Construction 
and mining 

2 (2%) 0 (0%) 
1.6879 0.0785-36.295 0.7381 

Cleaning 39 (48%) 12 (50%) 1.1098 0.4571-2.6943 0.8180 
Professional 19 (23%) 3 (13%) 2.3880 0.6452-8.8389 0.1924 

Security eleven%) 0 (0%) 1.0000 0.0395-25.298 1,000 
Transport eleven%) 0 (0%) 1.0000 0.0395-25.298 1,000 

Sales 12 (15%) 5 (21%) 0.7412 0.2341-2.3463 0.6104 
Unemployed 5 (6%) 4 (17%) 0.3667 0.0906-1.4850 0.1596 

Radiation exposure 

Yes 0 (0%) 0 (0%) 
- - - 

No 80 (100%) 26 (100%) 

Relatives with a history of oncology 
Yes 24 (30%) 6 (23%) 

1.4286 0.5100-4.0017 0.4973 
No 56 (70%) 20 (77%) 

Clinical stage 
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Yes 67 (84%) 18 (60%) 2.2906 0.8235-6.3712 0.1123 

II 7 (9%) 8 (27%) 0.2158 0.0691-0.6733 0.0083 

III 23%) 0 (0%) 1.6879 0.0785-36.294 0.7381 

IV Four. Five%) 0 (0%) 3.1176 0.1624-59.865 0.4507 

Site of injury 

Right 47 (59%) 14 (54%) 1.2208 0.5012-2.9737 0.6605 

Left 30 (38%) 10 (38%) 0.9600 0.3862-2.3863 0.9300 

Isthmus 3. 4%) 2 (8%) 0.4675 0.0737-2.9644 0.4198 

 

 

Discussion 
In the present investigation, the average age at the presentation of papillary thyroid cancer 
was 46.4 years; the majority of our patients were women (83%) and residents of urban areas 
(85%), thus confirming that our results are aligned with those observed in other studies. In the 
study conducted by Velázquez et al., the mean age at presentation was 43 years, with 85.7% 
being women [20]; Huang et al. reported a mean age of 43.3 years, with 75.7% being women 
[7] Zeng et al. obtained a mean age of 42.3 years, with 84.1% being women [8]. In research 
carried out in our country, Sánchez et al. determined that the mean age of presentation ranged 
between 40 and 49 years, with 83% of the patients being women [ 21]. Salazar et al. had an 
average age of 49 years, where 80% were women; the latter also identified that 90% of the 
cases belonged to urban areas [3]. 

 By demonstrating that this type of cancer occurs mainly during the fourth and fifth dec-
ades of life, associated risk factors such as personal and family history and lifestyle must be 

considered. Studies have shown that estrogen significantly increases the proliferation of 
thyroid cancer cells [20, 23]. Furthermore, a relationship between pharmaceutical estrogens 
and the development of thyroid cancer has been found [24]; this could explain why their fre-
quency was greater in women. Patients who reside in urban areas in our country generally 
have greater access to health services and early diagnosis of pathologies, which may be linked 
to the results of our research. 

Several authors have established a critical association between exposure to ionizing ra-
diation and the occurrence of thyroid cancer [25]. However, according to the results of the 
present investigation, no patient presented this history. This absence may be related to the 
presence of other risk factors or a lack of awareness about potential exposure to ionizing 
radiation, possibly during childhood. 

In a study published by Ba et al., the results demonstrated a higher risk of developing 
papillary thyroid carcinoma among health personnel, including professionals involved in dis-
ease diagnosis and treatment. Moreover, they identified an increased risk in cleaning and pest 
control workers [10]. In the present study, individuals whose occupation involved cleaning-
related activities were predominant (48%). This leads us to infer a connection between expo-
sure to different substances in cleaning products in our environment and the occurrence of 
neoplasms. 
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Regarding family oncological history, 28% of the patients studied had a history of it. Likewise, 
in a study conducted by Khan et al., 2% had a family history of cancer [26]. Considering that 
only a few studies have demonstrated this correlation, further research in this field is needed. 

 
Molecular studies have significantly impacted diseases, especially in malignant prolifer-

ations, since they allow groups to be established from a genetic point of view. In the present 
study, BRAF mutation existed in 75% of the cases; Several investigations have demonstrated 
similar results. For, Pessoa-Pereira et al. published work with 43 patients showing BRAF pos-
itivity in 65.1% [27], and Vieira et al., with 45 patients, showed BRAF positivity in 66.7% [ 28 ]. 

In our research, we examined the distribution of cases with BRAF mutations compared 
to other variables. We observed a higher proportion in patients over the age of 45, women, 
residents of urban areas, and those with occupations involving cleaning activities. Additionally, 
we found cases with no history of radiation exposure, predominantly without references to 
family cancer history, diagnosed at clinical stage I, with the right lobe being the most affected. 
Some of these findings align with several publications. 

 
Yan et al. analyzed 2048 patients with papillary thyroid cancer, of whom 1715 had a BRAF 

mutation, and did not find any differences in terms of sex, determined that patients were more 
likely to carry the mutation as they aged; Furthermore, it demonstrated a higher incidence of 
said mutation in patients with a family oncological history. The location of the lesion in pa-
tients presenting the genetic mutation was mainly bilateral multifocal and in clinical stages III 
and IV [15], similar to the study by Lu et al. Out of the 108 patients with papillary thyroid cancer, 
59 had a mutation in the BRAF gene; this mutation occurred in 65.1% of individuals older than 
45 years, 53.1% were women, and the site of injury corresponded to the right thyroid lobe with 
55.9% [29]. 

It should be noted that, according to our research, the absence of the BRAF mutation was 
primarily found in patients under 45 years of age, unlike those who did present the mutation. 
Furthermore, although the patients who showed the BRAF mutation were mainly in clinical 
stage I, 3% were in clinical stage III, and 5% were in clinical stage IV. In contrast, those who did 
not present the mutation were only found in clinical stages I and II. Ge et al. determined that 
the BRAF mutation was related to age ≥45 years; conversely, it did not demonstrate a signifi-
cant correlation with metastasis or clinical stage [14]. Shen et al. found a higher percentage 
of patients in clinical stage III and IV in patients with BRAF mutation [16]. Dominguez et al. 
found that 80% of patients in stages III and IV had the BRAF mutation, while 57.1% of patients 
with stages I and II did not have the mutation; they found no differences in sex or lesion loca-
tion [12]. 

Several authors agree that the presence of this mutation constitutes a prognostic factor 
and influences the response to treatment of the disease [2, 14]; the study conducted by Lu et 
al. establishes that it is of great importance to develop the relationship between the molecular 
mechanisms with their clinicopathological characteristics, giving relation to the aggressive 
behavior of the tumor [19]; Furthermore, Paja et al. mentions that the gene mutation is related 
to a worse prognosis and a more remarkable recurrence of the disease, which is why its study 
is essential [30]. 

 

Conclusions 
 
The distribution of papillary thyroid carcinoma in our population according to sex and age is 
similar to studies in other regions. It is striking that none of the studied patients reported a 
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history of exposure to ionizing radiation, a significant risk factor for developing this neoplasia. 
For this reason, we consider the importance of further investigating other risk factors in our 
population. It was identified that the occupation of most patients was cleaning work. There-
fore, it is necessary to promote studies that identify the chemical composition of cleaning 
products in our environment, their relationship with oncogenesis, and the protective measures 
used by personnel. 
It was found that the majority of patients had the BRAF mutation. These results agree with the 
documented literature, which indicates that this mutation is one of the most frequent in papil-
lary thyroid carcinoma. We found that most of the mutation occurred in people over 45. Fur-
thermore, although papillary carcinoma is a slow-growing neoplasm, cases in advanced clini-
cal stages were found only in patients carrying the BRAF mutation. 
As thyroid cancer is one of the most frequent neoplasms with high incidence rates, we recog-
nize that it is imperative to carry out more research in the area in our environment and recog-
nize factors associated with its appearance with the aim of promoting prevention activities, 
early detection, adequate staging, and timely treatment. 

 
 

 

Abbreviations 
BRAF : B-RAF proto-oncogene. 
 

Administrative information 

Additional Files 
None declared by the authors. 
 

Acknowlegments 
We express our gratitude to the University of Cuenca and the SOLCA Cancer Institute, branch 
Cuenca, for the institutional support provided during our research. 

Author contributions 
Ximena Estefanía Mendieta Álvarez: Conceptualization, data curation, formal analysis, acqui-
sition of funds, research, writing - original draft. 
Doménica Carolina Patiño Murillo: Conceptualization, Data curation, Formal analysis, Marx 
Ítalo Bravo Muñoz: Fund acquisition, Research, Methodology, Resources, Supervision, Valida-
tion, Visualization, Writing – original draft, Writing – review and editing. 
All authors read and approved the final version of the manuscript. 
 

 

Financing 
The study was funded by the researchers, without financial compensation for the authors. 
 

 

Availability of data and materials 
Data are available upon request to the corresponding author. No other materials are reported. 
 

Statements 



ONCOLOGIA (ECUADOR) Original Article DOI: 10.33821/725                                                              Histopathology | Cancer 
 

 

Oncología (Ecuador) 2023:33(3)                                                                                                                                                            215| 

Ethics committee approval 
COBIAS, the Health Research Bioethics Committee of the University of Cuenca, approved the 
study. 
 

Informed consent 
Not required when patient-specific images, MRIs, or CT studies are not published. 
 

 

Conflicts of interest 
The authors declare no conflict of interest. 
 

References 

1. Chen DW, Lang BHH, McLeod DSA, Newbold K, Haymart MR. Thyroid cancer. Lancet. 
2023 May 6;401(10387):1531-1544. doi: 10.1016/S0140-6736(23)00020-X . Epub 
2023 Apr 3. PMID: 37023783. 

2. Nguyen QT, Lee EJ, Huang MG, Park YI, Khullar A, Plodkowski RA. Diagnosis and 
treatment of patients with thyroid cancer. Am Health Drug Benefits. 2015 Feb;8(1):30-
40. PMID: 25964831; PMCID: PMC4415174. 

3. Salazar-Vega J, Ortiz-Prado E, Solis-Pazmino P, Gómez-Barreno L, Simbaña-Rivera K, 
Henriquez-Trujillo AR, Brito JP, Toulkeridis T, Coral-Almeida M. Thyroid cancer in 
Ecuador, a 16 year population -based analysis (2001-2016). BMC Cancer. 2019 Apr 
2;19(1):294. doi: 10.1186/s12885-019-5485-8. PMID: 30940122; PMCID: 
PMC6444541. 

4. Filetti S, Durante C, Hartl D, Leboulleux S, Locati LD, Newbold K, Papotti MG, Berruti A; 
ESMO Guidelines Committee. Thyroid cancer: ESMO Clinical Practice Guidelines for 
diagnosis, treatment and follow-up†. Ann Oncol. 2019 Dec 1;30(12):1856-1883. doi: 
10.1093/annonc/mdz400 . PMID: 31549998. 

5. Cabanillas ME, McFadden DG, During C. Thyroid cancer. Lancet. 2016 Dec 
3;388(10061):2783-2795. doi: 10.1016/S0140-6736(16)30172-6. Epub 2016 May 27. 
PMID: 27240885. 

6. Pizzato M, Li M, Vignat J, Laversanne M, Singh D, La Vecchia C, Vaccarella S. The 
epidemiological landscape of thyroid cancer worldwide: GLOBOCAN estimates for 
incidence and mortality rates in 2020. Lancet Diabetes Endocrinol. 2022 
Apr;10(4):264-272. doi: 10.1016/S2213-8587(22)00035-3 . Epub 2022 Mar 7. PMID: 
35271818. 

7. Huang M, Yan C, Wei H, Lv Y, Ling R. Clinicopathological characteristics and prognosis 
of thyroid cancer in northwest China: A population-based retrospective study of 2490 
patients. Thorac Cancer. 2018 Nov;9(11):1453-1460. doi: 10.1111/1759-7714.12858. 
Epub 2018 Sep 12. PMID: 30209893; PMCID: PMC6209792. 

8. Zeng R, Shou T, Yang KX, Shen T, Zhang JP, Zuo RX, Zheng YQ, Yan XM. Papillary 
thyroid carcinoma risk factors in the Yunnan plateau of southwestern China. Ther Clin 
Risk Manag. 2016 Jun 30;12:1065-74. doi: 10.2147/TCRM.S105023. PMID: 
27418831; PMCID: PMC4935083. 

9. Fiore M, Oliveri Conti G, Caltabiano R, Buffone A, Zuccarello P, Cormaci L, Cannizzaro 
MA, Ferrante M. Role of Emerging Environmental Risk Factors in Thyroid Cancer: A 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)00020-X/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4415174/
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5485-8
https://www.annalsofoncology.org/article/S0923-7534(20)32555-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)30172-6/fulltext
https://www.thelancet.com/journals/landia/article/PIIS2213-8587(22)00035-3/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/1759-7714.12858
https://www.dovepress.com/papillary-thyroid-carcinoma-risk-factors-in-the-yunnan-plateau-of-sout-peer-reviewed-fulltext-article-TCRM


ONCOLOGIA (ECUADOR) Original Article DOI: 10.33821/725                                                              Histopathology | Cancer 
 

 

Oncología (Ecuador) 2023:33(3)                                                                                                                                                            216| 

Brief Review. Int J Environ Res Public Health. 2019 Apr 2;16(7):1185. doi: 
10.3390/ijerph16071185. PMID: 30986998; PMCID: PMC6480006. 

10. Ba Y, Huang H, Lerro CC, Li S, Zhao N, Li A, Ma S, Udelsman R, Zhang Y. Occupation 
and Thyroid Cancer: A Population-Based, Case-Control Study in Connecticut. J Occup 
Environ Med. 2016 Mar;58(3):299-305. doi: 10.1097/JOM.00000000000000637 . 
PMID: 26949881; PMCID: PMC4784104. 

11. Robbins, Cotran. Structural and Functional Pathology. 9th ed. Kumas, Aster, Abbas, 
editors. Elsevier; 2015. 

12. Domínguez Ayala M, Expósito Rodríguez A, Bilbao González A, Mínguez Gabiña P, 
Gutiérrez Rodríguez T, Rodeño Ortiz de Zarate E, García Carrillo M, Barrios Treviño B. 
BRAF V600E mutation in papillary thyroid cancer and its effect on postoperative 
radioiodine (131I) therapy: Should we modify our therapeutic strategy? Cir Esp (Engl 
Ed). 2018 May;96(5):276-282. English Spanish. doi: 10.1016/j.ciresp.2018.02.018 . 
Epub 2018 Mar 19. PMID: 29567362. 

13. Abdullah MI, Junit SM, Ng KL, Jayapalan JJ, Karikalan B, Hashim OH. Papillary Thyroid 
Cancer: Genetic Alterations and Molecular Biomarker Investigations. Int J Med Sci. 
2019 Feb 28;16(3):450-460. doi: 10.7150/ijms.29935 . PMID: 30911279; PMCID: 
PMC6428975. 

14. Ge J, Wang J, Wang H, Jiang X, Liao Q, Gong Q, Mo Y, Li papillary thyroid cancer. J 
Cancer. 2020 Jan 1;11(4):932-939. doi: 10.7150/jca.33105. PMID: 31949496; PMCID: 
PMC6959026. 

15. Yan C, Huang M, Li X, Wang T, Ling R. Relationship between BRAF V600E and clinical 
features in papillary thyroid carcinoma. Endocr Connect. 2019 Jul;8(7):988-996. doi: 
10.1530/EC-19-0246. PMID: 31252408; PMCID: PMC6652244. 

16. Shen X, Zhu G, Liu R, Viola D, Elisei R, Puxeddu E, et al. Patient Age-Associated 
Mortality Risk Is Differentiated by BRAF V600E Status in Papillary Thyroid Cancer. J 
Clin Oncol. 2018 Feb 10;36(5):438-445. doi: 10.1200/JCO.2017.74.5497 . Epub 2017 
Dec 14. PMID: 29240540; PMCID: PMC5807010. 

17. Livhits MJ, Yeh MW. Patient Age Is Associated with Papillary Thyroid Cancer Mortality 
Only in Patients with BRAF V600E Mutation. Clin Thyroidol. 2018;30(2):53–5. 

18. Xing M, Alzahrani AS, Carson KA, Shong YK, Kim TY, Viola D, et al. Association 
between BRAF V600E mutation and recurrence of papillary thyroid cancer. J Clin 
Oncol. 2015 Jan 1;33(1):42-50. doi: 10.1200/JCO.2014.56.8253 . Epub 2014 Oct 20. 
PMID: 25332244; PMCID: PMC4268252. 

19. Lu HZ, Qiu T, Ying JM, Lyn N. Association between BRAFV600E mutation and the 
clinicopathological features of solitary papillary thyroid microcarcinoma. Oncol Lett. 
2017 Mar;13(3):1595-1600. doi: 10.3892/ol.2017.5661 . Epub 2017 Feb 1. PMID: 
28454296; PMCID: PMC5403221. 

20. Velázquez S, Romero F, López H, Ramírez A, Benítez A, Jiménez J, et al. Prevalence 
of Thyroid Cancer in Reference Centers of Paraguay. An. Fac. Cienc. Med. (Asunción) 
2020;53(2):67-72. BVS: 20200800.  

21. Sánchez J, Zenia B, García M, Proaño R, Salazar D, Orozco L, Aguilar A. 
Epidemiological trends of thyroid cancer in the central zone of Ecuador in the period 
2012-2016. UTA Medicines 2021; 5(3):58-65. doi. 10.31243/mdc.uta.v5i3.1194.2021  

22. Letelier C. Hereditary Thyroid Cancer, Associated Syndromes and Genetic Study. Rev 
Médica Clínica Las Condes 2017;28(4):610–616. Doi: 10.1016/j.rmclc.2017.06.008 

23. Soheylizad M, Khazaei S, Jenabi E, Delpisheh A, Veisani Y. The Relationship Between 
Human Development Index and Its Components with Thyroid Cancer Incidence and 

https://www.mdpi.com/1660-4601/16/7/1185
https://journals.lww.com/joem/abstract/2016/03000/occupation_and_thyroid_cancer__a_population_based,.13.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0009739X18300952?via%3Dihub
https://www.medsci.org/v16p0450.htm
https://www.jcancer.org/v11p0932.htm
https://ec.bioscientifica.com/view/journals/ec/8/7/EC-19-0246.xml
https://ascopubs.org/doi/10.1200/JCO.2017.74.5497
https://ascopubs.org/doi/10.1200/JCO.2014.56.8253
https://www.spandidos-publications.com/10.3892/ol.2017.5661
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1119431
https://doi.org/10.31243/mdc.uta.v5i3.1194.2021
http://dx.doi.org/10.1016/j.rmclc.2017.06.008


ONCOLOGIA (ECUADOR) Original Article DOI: 10.33821/725                                                              Histopathology | Cancer 
 

 

Oncología (Ecuador) 2023:33(3)                                                                                                                                                            217| 

Mortality: Using the Decomposition Approach. Int J Endocrinol Metab. 2018 Oct 
20;16(4):e65078. doi: 10.5812/ihem.65078 . PMID: 30464773; PMCID: PMC6218660. 

24. Arvelo F, Sojo F, Cotte C. Redalyc. Pollution, endocrine disruptors, and cancer. 
Research Univ Clinic of Zulia. 2016;57(1):77–92. Redalyc: 372945290009 

25. Iglesias ML, Schmidt A, Al Ghuzlan A Al, Lacroix L, Vathaire F, Chevillard S, et al. 
Radiation exposure and thyroid cancer: a review. Arch. Endocrinol. Metab. 
2017;61(2):180-187. Scielo: S2359-39972 

26. Coca-Pelaz A, Shah JP, Hernandez-Prera JC, Ghossein RA, Rodrigo JP, Hartl DM, 
Olsen KD, Shaha AR, Zafereo M, Suarez C, Nixon IJ, Randolph GW, Mäkitie AA, 
Kowalski LP, Vander Poorten V, Sanabria A, Guntinas-Lichius O, Simo R, Zbären P, 
Angelos P, Khafif A, Rinaldo A, Ferlito A. Papillary Thyroid Cancer-Aggressive Variants 
and Impact on Management: A Narrative Review. Adv Ther. 2020 Jul;37(7):3112-
3128. doi: 10.1007/s12325-020-01391-1. Epub 2020 Jun 1. PMID: 32488657; PMCID: 
PMC7467416. 

27. Pessôa-Pereira D, Medeiros MFDS, Lima VMS, Silva JCD Jr, Cerqueira TLO, Silva ICD, 
Fonseca LE Jr, Sampaio LJL, Lima CRA, Ramos HE. Association between BRAF 
(V600E) mutation and clinicopathological features of papillary thyroid carcinoma: a 
Brazilian single-center case series. Arch Endocrinol Metab. 2019 Mar-Apr;63(2):97-
106. doi: 10.20945/2359-3997000000120. Epub 2019 Mar 21. PMID: 30916170; 
PMCID: PMC10522140. 

28. Vieira T, Tavares F, Alamos M, Oliveira T, Ramos H, Brandao J, Magalhaes T, Kunzle 
P, Zanini L, Ramos H. Preoperative detection of TERT promoter and BRAF V600E 
mutations in papillary thyroid carcinoma in high-risk thyroid nodules. [Internet]. 2021. 
Arch. Endocrinol. Metab. 2019;63(2):107-112. Sky: R3Jf66h35B8 

29. Lu HZ, Qiu T, Ying JM, Lyn N. Association between BRAFV600E mutation and the 
clinicopathological features of solitary papillary thyroid microcarcinoma. Oncol Lett. 
2017 Mar;13(3):1595-1600. doi: 10.3892/ol.2017.5661 . Epub 2017 Feb 1. PMID: 
28454296; PMCID: PMC5403221. 

30. Paja Fano M, Ugalde Olano A, Fuertes Thomas E, Oleaga Alday A. 
Immunohistochemical detection of the BRAF V600E mutation in papillary thyroid 
carcinoma. Evaluation against real-time polymerase chain reaction. Endocrinol 
Diabetes Nutr. 2017 Feb;64(2):75-81. English Spanish. doi: 
10.1016/j.endinu.2016.12.004 . Epub 2017 Feb 10. PMID: 28440781. 

 
 

Editor's Note 
Oncology Magazine (Ecuador) remains neutral about jurisdictional claims in published maps 
and institutional affiliations. 

https://brieflands.com/articles/ijem-65078
https://www.redalyc.org/articulo.oa?id=372945290009
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S2359-39972017005002107&lng=pt&nrm=iso
https://link.springer.com/article/10.1007/s12325-020-01391-1
https://www.scielo.br/j/aem/a/yzScMZLvgVkZMMxBKG8XnnN/?lang=en
https://www.scielo.br/j/aem/a/R3Jf66h35B8n73t8hx7WtSR/?lang=en
https://www.spandidos-publications.com/10.3892/ol.2017.5661
https://linkinghub.elsevier.com/retrieve/pii/S2530016417300265

