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Abstract 

Introduction: Although most thyroid nodules are benign, asymptomatic, and stable in the clin-
ical history of a female patient, in ultrasound, cytological, and histopathological studies, it has 
been possible to obtain the subclinical characterization of lesions suggestive of malignancy. 
The current study aimed to evaluate the risk factors associated with the malignancy of thyroid 
nodules in adult patients. 

Methodology: A descriptive, cross-sectional, retrospective, correlational study with a mixed 
approach was carried out in the endocrinology service of the Teodoro Maldonado Carbo Hos-
pital between January and June 2019. The study population consisted of all patients diag-
nosed with thyroid nodules. The Bethesda system was used for reporting. 

Results: There were 132 patients with thyroid nodules aged between 45 and 64 (57.6%). In a 
premenopausal state (52%), there was one pregnancy (12%), glucose ≥100 mg/dL (34%), BMI 
between 25.0 and 29.9 kg/m2 (49%) and a family history of thyroid cancer (35%). Thirty pa-
tients had TSH values >4.00 µUI/mL (23%). In the Bethesda system, 22 cases (17%) were cat-
egory IV, 17 cases (13%) were category V, and 11 cases (8%) were category VI. 

Conclusions: The most frequent thyroid cytological lesion found was a benign neoplasm. 
However, malignant lesions and indeterminate follicular lesions presented a prevalence of 8%. 
A significant association was found between malignant cytology nodules with elevated TSH 
levels and a family history of thyroid cancer. 
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Introduction 
 

 
At present and with technological advances in medicine, all the necessary tools are available 
to know and identify risk factors, diagnosis, and even modern treatments to treat certain dis-
eases, including different pathophysiological alterations of the thyroid gland, with thyroid nod-
ules being the most prevalent in the general population. 

The detection of a tendency toward malignancy of a thyroid nodule has been increased 
due to the implementation of imaging techniques. The importance of recognizing the preva-
lence and incidence of thyroid nodules lies in stipulating a level of clinical significance [1]. The 
prevalence of thyroid nodules in the general population is 4-7% and 50-70%, as detected by 
palpation and ultrasound studies, respectively [2]. The vast majority of thyroid nodules present 
in patients are benign, and only 4-6.5% are malignant [3]. On the other hand, it has been esti-
mated that at 60 years and older, approximately 50% of the general population will have at 
least one thyroid nodule, which indicates that it is essential to recognize it early [4]. 

The development of thyroid cancer is related to a history of suffering from thyroid nod-
ules, which can start with benign histology and, due to the influence of different factors, can 
become malignant. In this way, the incidence and prevalence of thyroid nodules in the popu-
lation of adult women is high [5], for which the identification, study, and analysis are remarka-
ble to make a timely and accurate diagnosis to grant patients a prioritization according to the 
severity of the clinical picture. 

This study assessed the association between risk factors such as age, number of preg-
nancies, TSH value, fasting glucose, BMI, menopausal status, family history of thyroid cancer, 
and age. Bethesda system, with malignancy of thyroid nodules in adult women. 
 

Materials and methods 

Study design 
The methodology used is a descriptive cross-sectional retrospective correlational study with 
a mixed approach. 

Study area 
The study was conducted in the endocrinology service of the Teodoro Maldonado Carbo Spe-
cialty Hospital of the IESS (Ecuadorian Institute of Social Security). We worked with adult 
women who attended the external consultation of the endocrinology service from January to 
June 2019. 

Universe and Sample 
The universe was made up of all the cases registered in the institution. The sample size was 
no probabilistic and discretionary, including all incident cases in the study period. 

Participants 
Cases of patients aged ≥18 years with thyroid nodules diagnosed by ultrasound, TSH test, and 
cytology were included. Cases of patients undergoing thyroid drug therapy, previous thyroid 
surgery, and other types of cancer were excluded. 

variables 
The variables were age, number of pregnancies, TSH value, fasting glucose, body mass index 
(BMI), menopausal status, family history of thyroid cancer, and Bethesda system. 
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Procedure, techniques, and instruments. 
The data collection of the study sample was obtained through the AS400 system (MIS) from 
the review of medical records, explicitly using the information of the required variables such 
as age, family pathological history of thyroid cancer, number of pregnancies, BMI, and PAAF 
report. Coded diagnoses: E04.1 and C73 were used for the case investigation. 

Avoidance of bias 
To avoid study bias, the registration of medical records in a Microsoft Excel database was 
guaranteed, as well as a double checklist to include only the cases from the endocrinology 
outpatient service that met the eligibility criteria 

Statistical analysis 
The collected data were recorded in a form designed exclusively for this purpose. They were 
processed with SPSS 22.0 statistical software, where the frequency, distribution, and associ-
ation statistical methods were applied. 
 

Results 

Participants 
A total of 132 patients were included in the study. 

Demographic characterization 

 
The most prevalent age in women with thyroid nodules was the group between 45 and 64 
years (57.6%), followed by periods between 18 and 44 years (22.7%), while patients ≥65 years 
presented in 19.7%. (Figure 1). 

Regarding the variable "number of pregnancies," the group with the highest frequency 
was ≥2 deliveries with 81.1%, while 12.1% had only one pregnancy and 6.8% had no pregnancy. 
Regarding fasting glucose levels, a value <100 mg/dl occurred in 65.9% of patients. In contrast 
to glucose values ≥100 mg/dl with 34.1%. Regarding the menopausal state, 51.5% of women 
were in the premenopausal period, and 48.5% were in the postmenopausal state. Based on 
the family pathological history of cancer, 34.8% of the patients had family members with a 
history of cancer. 

Regarding the TSH value, it was determined that the range between 0.40 and 4.00 µUI/mL 
was the most frequent, representing 74.2%, followed by high values >4.00 µUI/mL with 22.7%. 

(Figure 2). Similarly, the BMI range between 25.0 and 29.9, corresponding to overweight, 
stood out in the patients studied, with 49.2% and type I obesity (18.2%) (Figure 3). 
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Figure 1. Age of patients with thyroid nodules. 
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Figure 2. Risk factors associated with malignancy of thyroid nodules. 

 

Figure 3. Body mass index in the study group. 
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Cytological characterization 
Cytological lesions, according to the Bethesda scale, showed that 64 Bethesda II cases 
(48.5%) presented benign lesions, 22 Bethesda IV cases (16.7%) where follicular neoplasms 
were found, and 11 Bethesda III cases (8.3%) indicating indeterminate follicular lesions, the 
same as the Bethesda VI cases (8.3%) with malignant lesions (Figure 4). 

The association between the family pathological history of thyroid cancer and the Be-
thesda grade had moderate grade of association (r= 0.449) with a favorable significance of P 
<0.001, which would determine that both variables are related. 

Finally, an analysis of the relationship between the Bethesda grade and the TSH value 
was performed, where a positive association of 0.298 was observed with a statistically signif-
icant P = 0.001 (Table 1). 

 

 

 

 

 

 

Table 1 . Correlation coefficient between the variables. 

No.=132 APF Cancer Bethesda TSH 

APF Cancer 
R.  0.449 **  

Next (bilateral)  <0.001  

Bethesda 
R. 0.449 **  0.298* 

Next (bilateral) <0.001  0.001 

* Two-tailed correlation. Pearson's correlation coefficient. 

Figure 4. Association between risk factors and Bethesda scale. 
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Discussion 
 
The importance of histopathological lesions in thyroid nodules lies in the tendency toward 
malignancy that could develop. Advances and the greater availability of sensitive and easily 
accessible images for diagnosis have contributed to the increase in incidence, including ultra-
sonography and FNA [6]. According to clinical guidelines on managing thyroid nodules, differ-
ent factors have been described for later use as determinants of malignancy risk, ranging from 
clinical, laboratory, ultrasound, and histopathological characteristics [7]. 

Similarly, Bernet and Chindris state that between 7 and 15% of asymptomatic thyroid 
nodules have a risk of malignancy. Additionally, they describe that after an initial diagnosis, 
the execution of a clinical follow-up, based on the use of ultrasound images, would be indi-
cated in the majority of thyroid nodules, in contrast to the fact that surgical intervention would 
be relevant in those with clinical risk factors, presence of local symptoms and malignant cy-
tology [8]. 

The presentation of thyroid nodules in females has stood out compared to that in males, 
and the influence of hormonal factors has been described as a possible cause. Based on the 
above, the effect exerted by estrogens on the growth of thyroid cancer cells would be carried 
out through a pathway mediated by alpha and beta estrogen receptors [9]. 

On the other hand, Fiore and Vitti noted in a clinical review that the serum TSH value and 
risk of papillary thyroid cancer in nodular thyroid diseases with elevated TSH values were as-
sociated with an increase and an advanced stage. of thyroid cancer. Patients in settings III 
and IV showed higher mean TSH values between 4.9 ± 1.5 mIU/l compared to patients in 
stages I and II, who led to a mean value of 2.1 ± 1.5 mIU/l [10]. 

Regarding the Bethesda scale, category III includes indeterminate follicular lesions that 
represent a 10 to 30% risk of thyroid cancer. Thus, Teixeira et al. demonstrated in a retrospec-
tive study with 197 patients who underwent FNA and obtained a result of indeterminate follic-
ular lesions that the incidence of thyroid cancer was 16.2%. With the data shown by the study, 
the performance of surgical interventions in patients within Bethesda category III was consid-
ered to make a histopathological diagnosis and rule out malignancy [11]. 

Nandedkar et al. studied a total of 606 patients with thyroid lesions, where the main ob-
jective was to correlate the results obtained by FNA with the thyroid histopathology of the 
patients. Based on the Bethesda scale, 501 patients presented benign lesions, 5 were indeter-
minate follicular lesions, 55 were diagnosed with follicular neoplasms, seven patients had le-
sions suspected of malignancy, and 12 cases were malignant. A cytohistopathological corre-
lation was performed in 148 benign and 18 malignant lesions, and the sensitivity of FNA was 
85.7%, the specificity was 98.6%, and the diagnostic accuracy was 97.7% [12]. 

 

Conclusions 
The most frequent thyroid cytological lesion found was a benign neoplasm. However, malig-
nant lesions and indeterminate follicular lesions presented a prevalence of 8%. A significant 
association was found between malignant cytology nodules with elevated TSH levels and a 
family history of thyroid cancer. 
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