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Abstract: Thyroid cancer is the second most prevalent cancer diagnosed during pregnancy, after breast cancer. Controlling cancer and 

averting problems caused by maternal hypothyroidism are the main objectives of therapy. There was no clear association found when the 

role of female sex hormones as an etiologic factor was investigated. Pregnancy may trigger an existing thyroid nodule to enlarge owing 

to the structural similarities between TSH and BHCG as well as the naturally generated oestrogen receptors on thyroid gland cells. 

Pregnancy's impact on the development and prognosis of differentiated thyroid tumors (follicular and papillary) has also been studied. 

Patients with thyroid cancer who were diagnosed while pregnant or who became pregnant after receiving curative treatment do not have 

a worse prognosis. Pregnancy termination is not at all advised; surgery can wait until after delivery, except for malignant tumors that are 

growing quickly. While radioactive iodine ablation is categorically contraindicated during pregnancy, the novel systemic therapies are not 

thoroughly researched. But almost most of these new substances are FDA categories C or D, which means they should be avoided. 

Pregnancy's effect on other types of thyroid cancer (medullary and anaplastic thyroid tumors) has not been extensively investigated 

because of the rarity of pregnancy is. It is crucial to control thyroid cancer endocrinologically while pregnant. Fetal hypothyroidism may 

result from the hypothyroidism brought on by a complete thyroidectomy. A multidisciplinary team is therefore required for the care of 

thyroid cancer linked to pregnancy. Here, we provide Artificial Intelligence & Machine Learning based predictions for early intervention 

by the medical fraternity in Thyroid Cancer during Pregnancy. 
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1. Introduction  
 

Thyroid cancer is the second most prevalent kind of cancer 

diagnosed during pregnancy. In this case, addressing thyroid 

cancer entails controlling the disease, managing hormonal 

problems after thyroidectomy, and minimizing the fetus from 

experiencing harm from the mother's hypothyroidism. A 

complete or almost complete thyroidectomy is the 

cornerstone of care for patients with thyroid cancer. In the 

case of differentiated thyroid tumors, radioactive iodine is 

then administered as an adjuvant therapy. Thyroid-

stimulating hormone (TSH) levels show physiological 

changes in the mother's thyroid hormones during pregnancy, 

declining in the first trimester and then returning to normal 

just before delivery. The high concentrations of -human 

chorionic gonadotropin (-hCG) in the placenta increase the 

production of thyroid hormones by activating the mother's 

thyroid gland and interacting with TSH receptors. 

 

The administration of radioactive iodine is completely 

contraindicated during pregnancy. When treating a case of 

thyroid cancer associated with pregnancy, it's vital to discuss 

the scheduling of surgery, how pregnancy affects the 

prognosis of the disease, and how to monitor pregnant women 

with thyroid cancer. 

 

To answer concerns regarding the appropriate management of 

such individuals, this article will conduct a literature study to 

find pertinent information about this clinical condition. 

Thyroid-stimulating hormone (TSH) values show 

physiological changes in the mother's thyroid hormones 

during pregnancy declining in the first trimester and then 

returning to normal shortly before delivery. This is due to the 

placenta's high production of hCG, or human chorionic 

gonadotropin, which stimulates the mother thyroid gland’s 

activity and interacts with TSH receptors to increase the 

production of thyroid hormones. 

 

2. Materials and Methods 
 

2.1 Epidemiology and risk factors 

 

Globally, thyroid cancer is growing more prevalent. The 

increase affects people of all races and ages, although women 

under 45 are more vulnerable. There may have been some 

regional variation in the increase since the Chernobyl nuclear 

power plant accident, with a noticeable increase in Eastern 

Europe and nations affected by radioactive fallout, such as 

Belarus and Ukraine. This demonstrates the latent character 

of the disease since an increase in cause-specific mortality 

rates is expected to happen several years after an increase in 

incidence. 

 

There has been discussion on whether this rise in incidence a 

real rise is or is being inflated by a rise in diagnoses. Some 

writers ascribe the rise in occurrence to the greater use of 

delicate radiological techniques, such as ultrasound, in 

healthcare, which has allowed for the detection of lesions that 

could have gone undiagnosed otherwise. This idea explains 

why there are more tiny tumors nowadays. The increase in 

papillary histological subtype and the rise in large tumor 

incidence almost exclusively support the theory of a true 

global increase in incidence, and the concept of a spurious 

increase due to early detection may be disproved. 
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Women are more likely than men to acquire thyroid cancer, 

with a potential 3-1 ratio. Thyroid cancer is the second most 

common cancer during pregnancy, with a frequency of 14 per 

100,000 live births; breast cancer is the most common. 

Thyroid cancer risk factors include a history of radiation 

exposure and iodine shortage. MEN2, a genetic disorder, was 

present in one to two percent of thyroid cancer patients. Given 

the predominance of females and the age-specific increase in 

thyroid cancer incidence in women during the childbearing 

period, it was hypothesized that sex hormones may contribute 

to the development of thyroid cancer, namely differentiated 

thyroid cancer (papillary and follicular thyroid tumors). 

Throughout pregnancy, the mother's thyroid hormones alter 

physiologically; during the first trimester, thyroid-stimulating 

hormone (TSH) levels decrease, and before delivery, they 

rise. The reason for this is that the placenta releases large 

amounts of hCG (human chorionic gonadotropin), which 

interacts with TSH receptors in the mother's thyroid gland to 

increase their activity and stimulate the synthesis of thyroid 

hormones. 

 

A pooled study of 14 case control studies involving 2247 

female patients found that age at menarche, age at first 

pregnancy, and menopause were among the reproductive and 

menstrual characteristics that had a weak association with the 

risk of thyroid cancer. Nevertheless, the theory behind this 

association has also been studied in large prospective cohorts, 

yielding inconsistent results. The California teacher's cohort 

study looked at menstrual, reproductive, and other hormonal 

factors as well as the association between exogenous hormone 

intake and the incidence of papillary thyroid cancer. A later 

age at menarche and a longer menstrual cycle (more than 30 

days) are linked to an increased risk of papillary thyroid 

cancer, per this prospective cohort of 117,646 women. 

However, the large prospective cohort research EPIC 

(345,157 women) did not find a weak association between 

reproductive factors and the risk of thyroid cancer. The study 

had a median follow-up of 11 years. Both trials did, however, 

find a positive connection between the risk of thyroid cancer 

and recent pregnancy (within 5 years of cohort membership). 

 

This problem was resolved using a meta-analysis of 21 papers 

that included 406,329 patients. This meta-analysis revealed a 

substantial correlation between thyroid cancer risk with parity 

(3 pregnancies). It supported the earlier finding of a 

temporary rise in thyroid cancer risk following a recent 

pregnancy (within five years of the prior pregnancy). 

 

2.1.1 Pregnancy and thyroid 

The thyroid gland normally expands by 30% throughout the 

first and third trimesters of pregnancy (). The TSH fluctuates 

throughout pregnancy, peaking in the first trimester before 

returning to normal. Because the fetal thyroid does not begin 

to concentrate iodine until week 12 of gestation, the foetus's 

only source of thyroid hormones is the mother's T4. During 

pregnancy, specific reference ranges related to gestational age 

are used to avoid misinterpreting thyroid function tests. When 

monitoring patients who are known to have thyroid cancer, 

the TSH level is crucial because it provides a reference point 

for modifying the dose of levothyroxin suppressive 

medication. A rise in HCG levels and an increase in blood 

oestrogen levels are the two main processes that could explain 

how pregnancy affects the thyroid gland. () Since the same 

gene produces both TSH and HCG, which are glycoprotein 

hormones with similar structures, HCG stimulates TSH 

receptors, increasing the thyroid gland's activity. The TSH 

level then gradually drops during the next 12 weeks of 

pregnancy, before returning to normal. Less than 10% of 

individuals with prenatal trophoblastic disorders exhibit 

evident hyperthyroidism, and thyrotoxicosis occurs in 

extremely rare instances. These conditions are known to 

cause exceedingly high amounts of HCG. 

 

A higher serum level of thyroxin-binding globulin has an 

indirect effect by raising the action of oestrogen through more 

complex pathways. The thyroid gland cells' oestrogen 

receptors are what cause the direct action. Nuclear 

intracellular receptors called ER and ER are present in both 

healthy and cancerous thyroid cells. Cell proliferation is 

boosted by estradiol binding to ER, while ER suppresses these 

effects and triggers apoptosis. In contrast to normal thyroid 

cells, malignant thyroid cells express ER at varied levels, 

according to some recent investigations. There have also been 

reports of oestrogen DNA adducting and abnormal oestrogen 

metabolism in thyroid cancer patients. An association 

between ER expression and the illness severity at presentation 

and throughout recurrence was postulated by another 

investigation. 

 

2.1.2 Pregnancy's impact on the prognosis of thyroid 

cancer 

A distinct thyroid lesion that differs radiologically from the 

surrounding parenchyma is referred to as a thyroid nodule. 

The number and size of nodules that already exist as well as 

the number of newly emerging nodules linked to thyroid 

nodular diseases increase during pregnancy (). When detected 

during or within a year after childbirth, differentiated thyroid 

carcinoma (DTC), which is associated with pregnancy, is 

considered to have occurred. 

 

Pregnancy and its potential to impact the prognosis of DTC 

or cause a relapse in a patient who has already undergone 

therapy have been studied. This is an important query. The 

literature has addressed the relationship between pregnancy 

and thyroid cancer in detail. To make a final determination, a 

2011 systematic review revised four important studies to 

evaluate the effect of pregnancy on overall survival, illness 

persistence, and recurrence. Each of these studies had 

different primary findings: the second focused on overall 

survival; the third on death and recurrence related to thyroid 

cancer; and the fourth on recurrence or persistent disease. The 

third experiment found no increase in the chances of disease-

related death or recurrence; however, the final study found a 

connection between chronic or recurrent illness and 

pregnancy. 

 

Because the included studies' primary outcomes differed and 

their methodology was uneven, a meta-analysis could not be 

carried out. The final trial's use of various outcome 

measurement predictors—which was more sensitive than the 

previous trials—was attributed by the authors to the 

difference in outcomes. This is accurate for DTC, but for 

micro papillary thyroid cancer carcinomas, which have a 

maximum diameter of 10 mm, a small retrospective study 

evaluated the effect of pregnancy. One study suggests that 

during pregnancy, its size may increase. 
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2.1.3 Artificial Intelligence 

ANNs, or artificial neural networks, are flexible artificial 

systems that mimic the functions of the human brain. These 

systems possess the ability to modify their internal structure 

in reaction to a function's goal. They work especially well 

with nonlinear difficulties, since they can reproduce the fuzzy 

rules determining the optimal solution for this kind of 

problem. The essential parts of an ANN are the connections 

and nodes, sometimes referred to as processing elements 

(PE). Every node has an output that it uses to interact with 

other nodes or the outside world, and an input that it uses to 

receive messages from these sources. Finally, each node has 

a function f that it uses to convert its own global input into 

output. (Fig. 1).  

 

Each link is defined by the extent to which pairs of nodes are 

suppressed or active. Excitatory or inhibitory connections are 

represented by positive or negative values, respectively. The 

connections amongst the nodes may alter over time. 

  

 
Figure 1: Diagram of a single processing element (PE) containing a neuron, weighted dendrites, and axons to process then 

input data & calculate an output 

 

This dynamic causes the entire ANN to start learning. Nodes 

adjust to their surroundings through a process known as the 

"Law of Learning." The overall dynamic of an ANN depends 

on time. For the ANN to modify its own connections, the 

environment needs to interact with it more frequently. Data 

comprise the environment of the ANN. Thus, the learning 

process is one of the core characteristics of ANNs, which are 

thought of as adaptive processing systems. The learning 

process is a way of adjusting an ANN's connections to the data 

structure of the environment and, consequently, a way of 

"understanding" the environment and the relationships that 

characterize it. 

  

 
Figure 2: represents the most popular architecture of neural networks: back propagation 
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Neurons can be topologically structured in any form (e.g., as 

one- or two-dimensional layers, three-dimensional blocks, or 

more-dimensional structures), depending on the kind and 

volume of input data. ANNs that are most widely used consist 

of a "feed forward topology." Generally, the number of PEs 

integrated into an input layer depends on the number of input 

variables. One or more hidden layers functioning inside the 

ANN receive the data. The output layer is the last part of this 

system and provides the result. The output layer has a single 

PE, regardless of whether the result is a single number or a 

binary value.  

 

Every PE inside the ANN is connected to other PEs nearby. 

The neural network type may affect the techniques employed 

to establish these connections. Each of these connections has 

a "weight" that affects the value of the input or output. The 

values of these connection weights are set during the training 

process. These abilities form the basis of the ANN's learning 

potential. It is important to understand that there are no 

explicit categorization rules in the algorithm. All the network 

does is identify and classify input patterns in samples. 

 

2.1.4 Properties of artificial neural networks 

ANNs are robust classifiers that possess a high degree of 

pattern recognition-like abilities, which are necessary for 

pattern identification and decision-making. This allows them 

to generalize and make decisions from large and generally 

ambiguous input data. ANNs are modeling approaches that 

are particularly good at tackling nonlinear problems. In 

theory, a system is considered simple if the function employed 

to represent it is linear, in which case the two equations that 

follow hold true: 

 

f (cx) = cf(x) 

and 

 

f (x1+ x2) = f(x1) + f(x2) 

 

A nonlinear, complicated system breaks one or both 

requirements. In short, using an artificial neural network 

(ANN) to try and decipher the rules, R, that control the 

behaviour within the black box is more beneficial the more 

nonlinear the function y=f(x) is. 

 

2.1.5 Artificial neural networks uncover a problem's 

hidden rules: 

ANNs are data processing systems that, instead of processing 

data in accordance with preset rules, utilize the data they 

receive to learn the rules governing them. As a result, ANNs 

are particularly useful for solving issues for which we have 

the necessary data but are unclear about how to relate it. 

 

2.1.6 Artificial neural networks can recognize, anticipate, 

and generalize: 

Once trained with proper data, an artificial neural network 

(ANN) can learn the latent rules governing a given event and 

can suitably generalize to data it has never seen before. 

 

 
 

2.1.7 Methodology 

 

Thyroid Cancer during Pregnancy prediction using Artificial 

Intelligence & Machine Learning 

 

Data collection: of the women impacted with Thyroid Cancer 

during Pregnancy from 2020 till 2022 such as Patients 

Demography, Family medical history, patient medical history, 

Lifestyle, Eating pattern etc. 

• Medical history of the patients and of the family members 

will be collected from Hospitals, Path labs etc. 

• Lifestyle and Eating details will be collected via survey. 

 

Model Building: The data collected will be used to train a 

Neural Network based predictive model which will be used 
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for forecasting the side effects in terms of Obesity 

development due to Hormonal changes 12 months in advance.  

• The data collected in the initial step will be placed in the 

Drives.  

• The Neural Network model will be developed on Google 

Collab 

• The data collected in the initial stage will be used for 

developing the model. 

 

3. Results 
 

Prediction: Trained model developed will be used for 

forecasting the probable development of Thyroid Cancer 

during Pregnancy in women 12 months in advance to initiate 

the course correction 

 

4. Discussion 
 

Pregnancy is the second most common time for thyroid 

cancer diagnoses. In this instance, treating thyroid cancer 

means managing the disease, addressing hormonal issues 

following thyroidectomy, and reducing the risk that the 

mother's hypothyroidism would harm the fetus. The 

cornerstone of care for patients with thyroid cancer is a 

thyroidectomy, either full or almost full. As an adjuvant 

therapy, radioactive iodine is then given in cases of 

differentiated thyroid cancers. of thyroid hormones through 

stimulating the thyroid gland in the mother (1) and 

influencing TSH receptors. Thyroid-stimulating hormone 

(TSH) levels during pregnancy indicate physiological 

changes in the mother's thyroid hormones, which decrease 

during the first trimester and then peak just before delivery. 

By stimulating the mother's thyroid gland (1) and binding to 

TSH receptors, the placenta's high quantity of -human 

chorionic gonadotropin (-hCG) stimulates the thyroid's 

hormone synthesis. 

 

It is totally not recommended to administer radioactive iodine 

while a pregnant woman is. In the course of managing a 

pregnancy-related case of thyroid cancer, it is imperative to 

address issues related to surgical scheduling, the impact of 

pregnancy on the prognosis of the condition, and the 

monitoring of these women. 

 

This study will review relevant literature on this clinical 

condition in order to address issues about how best to handle 

such patients. The mother's thyroid hormones undergo 

physiological changes during pregnancy (5), with a decline in 

the first trimester and a return to normalcy just before birth 

when TSH levels are measured. The reason for this is because 

the placenta produces a lot of hCG, or human chorionic 

gonadotropin, which interacts with TSH receptors to enhance 

the synthesis of thyroid hormones by stimulating the activity 

of the mother thyroid gland. 

 

5. Conclusions 
 

Prediction: Trained model developed will be used for 

forecasting the probable development of Thyroid Cancer 

during Pregnancy in women 12 months in advance to initiate 

the course correction 
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