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Abstract

Background: Thyroid cancer is one of the most prevalent cancers of the endocrine system. TSH is involved in
the regulation of thyroid function such as secretion of thyroid hormones, maintenance of thyroid-specific gene
expression and gland growth. Higher TSH levels have also been associated with advanced stage thyroid cancer
and it has been suggested that TSH may play a central role in its development and progression. Early detection
and treatment are beneficial to prolonged survival. Higher thyroid stimulating hormone (TSH) level in a patient
with a thyroid nodule is associated with a greater risk of differentiated thyroid carcinoma.

Aim of the study is to evaluate utility of serum TSH levels as a predictor of malignancy in thyroid nodules.
Methodology: Prospective observational study done in 60 cases of Thyroid nodules by Purposive sampling
method in patients attended to OPD of Department of General Surgery PES Medical College and Hospital
during October 2022 to November 2023.

Results: The results of the study are as follows: Most of the patients were females with an average age of 57.69
+ 11.71 years. The mean age of malignancy was 59 years, with a higher mean age in males (67 years) compared
to females (57 years). The majority of malignancy patients presented with a suspicious nodular thyroid (SNT).
About 60% of malignancy patients presented with SNT. About 60% of malignancy patients had cervical
lymphadenopathy. The mean preoperative TSH value was 1.87 + 1.23 mU/L. The mean TSH value in
malignancy was higher (3.41 + 0.83mU/L) compared to those with benign disease (1.36 = 0.86mU/L). The
incidence of malignancy increased with higher TSH values.

Conclusion: This study showed that serum TSH estimation can be a useful predictor of malignancy in
suspicious thyroid nodules.
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Introduction

Thyroid cancer is one of the most prevalent cancers cancer than a TSH below the mean. [5]

of the endocrine system. [1] Thyrotropin (thyroid-
stimulating hormone; TSH) is an acknowledged
thyrocyte growth factor. TSH is involved in the
regulation of thyroid function such as secretion of
thyroid hormones, maintenance of thyroid specific
gene expression (differentiation) and gland growth.
[2] There is mounting evidence that the serum
concentration of TSH is an independent predictor
for the diagnosis of thyroid malignancy in patients
with nodular thyroid disease. [3] Fine-needle
aspiration biopsy (FNAB) is the gold standard for
evaluating patients with thyroid nodules, and it is
currently the most reliable diagnostic technique for
evaluating thyroid nodules under ultrasound
guidance. [4] Even within normal TSH ranges, a
TSH level above the population mean is associated
with a significantly greater likelihood of thyroid
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Preoperative serum TSH concentrations are higher
in patients with more aggressive tumors, suggesting
a potential role for TSH in the progression of
differentiated thyroid cancer. [3] Patients with
higher serum TSH concentrations and borderline
cytological results may require more aggressive
investigation and treatment when compared with
those with lower baseline TSH levels. [3] Higher
TSH levels have also been associated with
advanced-stage thyroid cancer and it has been
suggested that TSH may play a central role in its
development and progression. [2] Early detection
and treatment are beneficial to prolonged survival.
[9] Higher thyroid stimulating hormone (TSH)
level in a patient with a thyroid nodule is associated
with a greater risk of differentiated thyroid
carcinoma.
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Aim of the study is to evaluate utility of serum
TSH levels as a predictor of malignancy in thyroid
nodules.

Materials and Methods: Prospective
observational study done in 60 cases of Thyroid
nodules by Purposive sampling method in patients
attended to OPD of Department of General Surgery
PES Medical College and Hospital during October
2022 to November 2023.

Inclusion criteria: All cases must be clinically and
biochemically euthyroid, who are not on
medication, and underwent FNAC and surgery.

Exclusion criteria: Patients receiving thyroid
medication and with known thyroid carcinoma

Method of data collection: All patients were
admitted and a detailed history and clinical
examination was done and investigated as per the
written proforma. Informed consent was taken and
thyroid profile and ultra-sonogram of neck, FNAC
was done in all cases. All cases that gave consent
for surgery were explained about risk and
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complications of surgery and anesthesia. Pre
operatively investigations were sent according to
protocol. A preoperative indirect laryngoscopy was
done in all cases to check for the status of vocal
cords. The type of surgery depended on the clinical
diagnosis and FNAC report. Correlation of the
clinical diagnosis, preoperative TSH levels,
radiological, cytology and the final
histopathological diagnosis was done. Patients were
followed up regularly over a minimum period of 6
months. Follow up was done at regular interval by
clinical  examination, serum  thyroglobulin
estimation, serum TSH levels and thyroid scan.

Statistical Analysis: The data will be entered into
MS Excel 2007 version and further analyzed using
SPSS (version 20.0; SPSS Inc., Chicago IL, USA).
For descriptive analysis, the categorical variables
will be analyzed by using frequency and
percentages and the continuous variables will be
analyzed by calculating mean + Standard
Deviation.

Results:

Table 1: Age and Sex Distribution In The Study

Age No of cases Malignant n=15 Benign n=45

<60 46 6 (40%) 40 (88%)

>60 14 9 (60%) 5 (12%)
X*15.0311 P Value <0.00001

Sex

Male 2 2 (13%) 0

female 58 13 (87%) 45 (100%)
X?6.2069 P Value <0.013

Table 2: Characters of Malignancy Cases in the Study

Type of Goitre Fixity Lymphadenopathy
Multi Nodular Goitre 6 (40%) Mobile 7 (47%) Absent 6 (40%)
Solitary Nodular Goitre 9 (60%) Fixed 8 (53%) Present 9 (60%)

Table 3: Association of Malignancy and TSH Values

TSH Disease

Malignant Benign
>2.46 13 (86.87%) 5(11.11%)
<2.46 2 (13.33%) 40 (88.89%)

X?30.5820 P value 0.0001

Sensitivity 88.7%

Specificity 88.9%, Positive Predictive Value 72.2%

Negative Predictive Value 95.2%

Discussion:

Predictors of Malignancy in Thyroid Nodules:
Several factors can predict the likelihood of
malignancy in thyroid nodules. A history of
radiation exposure, particularly during childhood,
is often linked to papillary carcinoma. Additionally,
excessive dietary intake of iodine, retinol, and
vitamin E is associated with an increased risk of
malignancy. Age also plays a role, with higher risks
observed in individuals under 20 and over 70 years
old. Inherited syndromes such as familial polyposis
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coli, Gardner's syndrome and Cowden's syndrome
are associated with medullary carcinoma of the
thyroid. Certain clinical signs and symptoms, like
hard and fixed nodules, large nodules (>4 cm),
presence of neck lymph nodes, solitary thyroid
nodules, rapid growth of thyroid nodules,
hoarseness of voice, dysphagia, dyspnea, and
Horner's syndrome, should raise suspicion of
malignancy.

Serum TSH Levels — A Novel Method in
Predicting Malignancy: Multiple studies have
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established a strong relationship between
preoperative serum TSH levels and thyroid
malignancy. Higher preoperative serum TSH levels
are often found in patients with more aggressive
tumors. Consequently, baseline TSH levels can
help predict which nodules may require a more
aggressive approach, including surgical
intervention. TSH is a recognized thyroid growth
factor and well-differentiated thyroid cancers often
express TSH receptors. [6,7] While other growth
factors and oncogenes also contribute to thyroid
cancer development, TSH likely stimulates cancer
growth. This is supported by evidence showing
improved survival in thyroid cancer patients treated
with suppressive doses of levothyroxine and
instances of tumor growth after T4 withdrawal or
recombinant TSH administration. [8]

Additional evidence comes from studies on
autoimmune thyroid disease and thyroid cancer,
which show an increased incidence of thyroid
cancer in patients with Hashimoto's thyroiditis,
suggesting that chronic TSH receptor stimulation
may promote cancer growth.

In this study, there were 13 female patients and 2
male patients with histopathological confirmed
malignancy. The mean age for thyroid malignancy
in our study was 58 years, which is comparable to
other studies. [5,9,10] Specifically, the mean age
was 67 years for males and 57 years for females.
Mean age in Haymart et al [S] was 46 years and in
Fiore et al [11] was 45 years. Thyroid cancer
incidence in males is strongly associated with age,
with the highest rates observed in older men.
Hormonal factors may influence this age
association in females. Our study found that most
malignant patients were over 60 years old.
Additionally, the mean age of malignancy was
lower in females than in males, aligning with
previous studies' findings.

Thyroid cancer is relatively rare, making up less
than 1% of human malignancies. However, the risk
of malignancy is higher in solitary thyroid nodules
compared to other thyroid swellings, with
approximately 15% of solitary nodules being
malignant. In contrast, the risk of malignancy in
generalized thyroid swelling is about 3%. A study
by Lema et al. found that 10% of solitary nodules
and 5% of multi nodular goiters were malignant.
Well-differentiated cancers, particularly papillary
carcinoma, which often presents as a solitary
nodule, are the most common types of thyroid
cancer.

In our study, 60% of patients with malignancy had
solitary nodules, while the remaining had multi
nodular goiters. These results support the higher
malignancy risk in solitary nodules and the
prevalence of papillary carcinoma as the most
common  well-differentiated  thyroid cancer.
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Cervical lymphadenopathy is a common finding in
thyroid malignancy. Studies have shown that 33%
to 61% of patients with papillary carcinoma have
clinically apparent cervical lymph nodes at
diagnosis. The presence of  cervical
lymphadenopathy is crucial for diagnosing and
staging thyroid cancer. When lymph node
involvement is suspected or confirmed, a fine-
needle aspiration biopsy can be performed to
confirm the presence of cancer cells.

In Mazzaferri et al 53-61% had cervical
Lymphadenopathy, Dorairajan et al [9] 26-50% had
cervical Lymphadenopathy. Overall, cervical
lymphadenopathy is a significant clue in
diagnosing and managing thyroid cancer, and
clinicians should be vigilant in assessing this
feature in patients with suspected thyroid
malignancy. In our study, the incidence of neck
nodes was 60% showing the importance of
evaluating cervical lymph nodes in patients
suspected of thyroid malignancy. We found that
neck lymph nodes are a significant clinical
indicator of malignancy.

In this study, the mean preoperative TSH value was
1.87+1.23 mU/L, with all patients being euthyroid.
The mean TSH value was significantly higher in
malignant cases compared to benign ones, at
3.41+0.83 mU/L versus 1.36+£0.86 mU/L. These
results are comparable to those of Haymart et al [5]
Fiore et al and Jonklaas et al.

On analysis of the preoperative TSH values it was
observed that TSH level was an independent
predictor of malignancy. Patients with values of
0.50-2.22 mU/L had 0% chance of malignancy.
Those with range of 2.57-4.24mU/L had 60%
chance of malignancy whereas those with TSH
levels >4.3mU/L had 40% chance of malignancy.

Overall, these studies strongly support the
relationship between serum TSH concentration and
thyroid cancer. Elevated TSH Ilevels are
consistently linked to a higher risk of thyroid
cancer, suggesting that TSH measurement can be
an effective predictor of malignancy in thyroid
nodules. Early detection of thyroid cancer through
TSH testing allows for timely treatment, resulting
in better outcomes and increased survival rates for
patients.

Conclusion

The utility of preoperative serum TSH levels as a
predictor of malignancy. We found a statistically
significant correlation (P=<0.001) between higher
TSH levels and malignant nodules. This
relationship was not observed in those who
presented with only cervical lymph node metastasis
and no primary thyroid swelling, in poorly
differentiated carcinoma as all the patients in this
series had well-differentiated carcinoma. TSH
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levels could be used as a predictor in clinically
suspected malignant thyroid swelling with a benign
FNAC report. In such cases, where the TSH value
is high, the FNAC can be reviewed to confirm the
diagnosis.
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