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Abstract 
Recently, the incidence of papillary thyroid cancer increases rapidly than any 
other type of cancer worldwide, without the age and gender discrimination. 
Environmental or therapeutic exposure of radiation is main culprit of papil-
lary thyroid cancer, but there is limited research available to support that to 
the usage of infertility drug associated with papillary thyroid cancer. We pre-
sented the rare and interesting case of papillary thyroid cancer while patient 
was on clomiphene citrate for the management of infertility. We found few 
studies which showed pathophysiology connection between in CC and papil-
lary cell carcinoma. 
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1. Introduction 

The thyroid gland is one of the essential endocrine glands in the human body 
located in front of the neck. It uses iodine to produce hormone which regulates 
body temperature, heart rate, blood pressure and metabolic rate [1]. Thyroid 
cancer is most rapidly increasing cancer in men and women since 1975. The in-
cidence of thyroid cancer has increased nearly three times, mostly the increase in 
papillary thyroid cancer (PTC). Risk factor for thyroid cancer can be hereditary, 
familial or environmental like exposure to the radiation, low iodine diet. We 
publish an article about the high association between use of artificial sweetener 
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and well differentiated thyroid cancer (WDTC). There is minimal data suggest-
ing correlation between use of hormonal therapy and papillary thyroid cancer. 
According to the American cancer society, the estimated numbers of new cases 
thyroid cancer in 2020 will be 52,890, out of which 40,170 thyroid cancer will be 
in females [2]. Papillary thyroid cancer has higher incidence but with better 
prognosis [3]. 

2. Case Report  

Prior ethical consent was taken for the case. A 44-year-old female with history of 
infertility, microprolactinemia, hyperthyroidism presented with right supracla-
vicular mass. Patient was on regular endocrine follow up for last 2 years, taking 
propylthiouracil and cabergoline and her hyperthyroidism was well controlled. 
For last one year patient started infertility treatment with clomiphene and then 
switched to gonadotropin therapy. Patient noticed two small area of swelling in 
right side of the neck which rapidly increased in size and presented to us after 9 
months.  

There was no clear symptom of hypothyroidism or hyperthyroidism. No 
complain of shortness of breath, neck pain, dysphasia, palpitation, dizziness, 
headache, visual problem or weight loss. No sign of Cushing syndrome, acro-
megaly or galactorrhea. No family history of thyroid disease or any cancer. No 
history or smoking or alcohol. Menstruation was regular since she started her 
infertility treatment one year back.  

On examination thyroid was enlarged and nodular but no clear nodule was 
found (Figure 1). CBC, electrolyte and thyroid function tests were normal. Ul-
trasound of the neck revealed a multi nodular goiter with 2.3 cm calcified nodule 
with two complex cysts (4.4 × 3.4 cm and 4.1 × 3.6) on the right side of the neck. 
Subsequent CT scan showed multi nodular goiter with multiple node involve-
ment with tracheal deviation to right (Figure 2). FNA of thyroid nodule showed 
atypia of undetermined significance (AUS) and neck node showed metastatic  
 

 
Figure 1. Enlarged thyroid with multiple cervical lymphaden Fopathy. 
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Figure 2. Enlarged, pathologic, cystic lymph nodes. Possibly from Thyroid. Asymmetri-
cally mildly enlarged right thyroid lobe.  
 
papillary thyroid carcinoma. Patient went for total thyroidectomy and right 
modified neck dissection followed by I-131 therapy. It was T2N1bM0 stage I, TG 
59, TG Ab < 20. Histology showed papillary cancer with tall cell variant, without 
perineural invasion and margin involvement. Multiple cervical lymph nodes 
were positive, largest measuring 4.5 cm. Molecular studies were negative. The 
patient had uneventful postoperative recovery. Patient was on frequent follow up 
with endocrinologist and no post-operative complication noticed after 2 years of 
surgery.  

3. Discussion 

Most of the hormone-sensitive cancers, like ovarian, breast, endometrial, cervic-
al, and less common colorectal, melanoma, and thyroid cancer trigger in the fe-
male reproductive age [4] [5]. 

Exogenous intake of hormone-like contraceptive pills and pregnancies are one 
of the culprits. The female infertility ratio increases 1537.35/10,000 according to 
2017 updates and 48.5 million couples suffer from infertility issues. As infertility 
rises, more patients undergoing infertility treatment [6] [7] and fertility drugs 
cause the release of endogenous hormones and induction of ovulation. Thyroid 
carcinoma is also showed a strong correlation in patients who taking clomiphene 
citrate (CC) estrogen, progesterone for infertility with high Relative risk but less 
significantly raised of cancer with the use of GnRH, hCG, or gonadotropins [1] 
[8]. 

Patients were assisted reproductive treatment showed aggressive papillary 
carcinoma after a few years of treatment [9] CC have apoptotic, cytotoxic, and 
antioxidative potential in nature [10]. 

During Gestation, TSH secretion increases, Fertility drugs cause ovarian sen-
sitization directly or indirectly beside increased release of TSH, and thyroid tis-
sue exhibit estrogen receptors cause proliferation of glands. The Alpha receptor 
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expression of the thyroid gland have similar in male and female however be-
ta-receptor revealed substantial expression after the stimulation of 17beta-estradiol 
level in female, instigates of thyroid cell and manifestation on cyclin D1, Aprotein, 
responsible for vigorous cell cycle, this process is slow after the exposure of 
17-beta estradiol along with its influence on mitogen-activated protein (MAP) 
kinase [5] [10]. CC has been in practice for decades since 1967 and its trigger in-
directly ovarian induction. The use of cc has multiple reasons as the low-cost, 
non-significant risk of ovarian hyperstimulation and oral intake [10]. AST (as-
sisted reproductive technique) causes the highest chance to develop thyroid 
cancer in nulliparous women with CC (clomiphene citrate) and it’s also proved 
that higher dose of CC related to a higher chance to thyroid cancer [2].  

4. Conclusion 

This case report with extensive literature review and studies has proven that fer-
tility drugs particularly CC have robust association to cultivate papillary thyroid 
tumor, and continuous monitoring is required in patients during and after ex-
posure of these fertility medications.  
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