
ABSTRACT
Background: Differentiated thyroid carcinoma (DTC) is among the 
most curable cancers and relatively uncommon malignancy. These 
patients are treated by radio-iodine ablation (RAIA). In 1940s, 
radio-iodine ablation (RAIA) treatment for differentiated thyroid 
carcinoma (DTC) patients were first introduced in the world and in our 
country, it was in 1980. For treatment and lifelong follow up of DTC 
patients, we record all the medical documents at the thyroid division of 
Institute of Nuclear Medicine & Allied Sciences (INMAS), 
Suhrawardy.

Objectives: To evaluate the response of radioiodine treatment in DTC 
patients at INMAS, Suhrawardy and analyze the outcome of patients 
in a single institute.

Patients and Methods: This is a retrospective study. A total of 35 
patients with DTC received RAI ablation therapy from august 2024 to 
December 2024 at INMAS, Suhrawardy. Data were obtained from the 
medical records of 35 DTC patients who were treated until December 
2024 and all relevant data were available. Demographical, 
histopathological, surgical, radioiodine ablation doses of 131I, serum 
biomarkers thyroglobulin (Tg), antithyroglobulin antibody (TgAb) 
and biochemical investigation data were analyzed systematically. Age, 
gender, tumor size, presence of local and distant metastases at 
presentation, extrathyroidal extension (ETE), disease recurrence, and 
cancer-specific survival were also evaluated. Risk stratifications for 
recurrence and staging were calculated for dosing of radioiodine. The 
single dose of radioiodine ranged from 30 mCi to 150 mCi was given 
according to the postsurgical risk assessment. 

Results: The median age of DTC patients was 36 years, with a range of 
21-68 years (39.40± 12.16 years), with the majority of patients falling 
within the 31-40 age group. The ratio of female to male was 3.375:1. 
Papillary thyroid carcinoma (PTC) 25(71%), follicular variant of 
thyroid carcinoma (FVPTC) 8(23%) and follicular thyroid carcinoma 
(FTC) 02(6%) was diagnosed in our institute. Excellent response (ER) 
was observed by a single dose of radioiodine ablation in 35(100%).

Conclusion: As a new institute we observed that, significant number 
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INTRODUCTION
Most successful treatment option for differentiated thyroid 
carcinoma (DTC) is thyroidectomy followed by 
radioiodine ablation. Radioiodine (RAI) treatment was 
firstly introduced in the USA at the year of 1940 (1, 2). In 
our country RAI ablation was first introduced for DTC in 
the National Institute of Nuclear Medicine & Allied 
Sciences (NINMAS) in 1980 (3).

Sometimes the protocol of treatment differs between 
institutes, hospitals and among countries as management 
protocols have an array of minor differences. So, the 
management of DTC patients are unique example of 
personalized medicine. So far, radioactive iodine therapy 
and follow-up have been continuing over 05 months at 
our institute.

PATIENTS AND METHODS
From August 2024 to December 2024 a total of 35 patients 
with DTC received RAI ablation therapy at Institute of 
Nuclear Medicine & Allied Sciences (INMAS), Suhrawardy 
after thyroidectomy. Retrospective data was obtained from 
the medical records of 35 patients who received RAI 
ablation (RAIA) during this time. Among this 35 patinents 
the number of female patients is 27 and the number of male 
patients is 08 (Figure-1).

DISCUSSION

Menstruation is part and parcel of a woman’s reproductive 
system and life. Regular menstruation cycle ensures a 
woman mental wellbeing as well was physical health and for 
her to enjoy a normal reproductive life (1,4,5,6).

Thyroid carcinoma is the most common and rapidly rising 
endocrine malignancy. Thyroid malignancy is most frequent 
cancer among young adults and more frequently noticed in 
women than man (7). 

A number of prior studies have reported that following the 
administration of I-131, a significant dose of radiation may 
reach the ovaries. This may cause the patient to develop 
abnormalities in the menstrual cycle and/or ovarian 
insufficiency (5,6,8). In the present study, it was similarly 
noticed that menstrual cycle abnormalities were present 
among a majority (84.8%) of the women who received 
radioiodine therapy for the treatment of the carcinoma 
thyroid, while on a minor percentage (15.2%) reported no 
menstrual abnormity.

A study conducted by Rahbari R et al. (2010) reported that 
thyroid carcinoma noticed in the young female patients were 
sharply rising at the beginning of the reproductive age (9). 
Another study by Yaish I et al. (2018), also showed similar 
results, conducted on women with reproductive age after 
single dose of radioiodine therapy with mean age of about 34 

years and age range 20–45 years (10). The   subjects of this 
study were women having menstrual cycle as well as child 
bearing age i.e age range was 22~ 46 years with mean age 
30.7±5.01 years.  
A study conducted by Vini et al. (2002) on 496 women 
below the age of 40 showed that 12% of the patients 
experienced menstrual abnormalities comprising 
hypomenorrhea or changed duration of cycle noted in the 
first year after RAI. This study also revealed that 
amenorrhea was noticed in 8% of the patients for a period 
from four to ten months (11).  
Similar findings were observed in this study, which found 
that 23.8% of patients had transient amenorrhea with mean 
time 3.2±1.4 months and restoration of the normal menstrual 
cycle 2.3±1.4 months, whereas oligomenorrohea was noted 
among 17.9%. This study also reported   hypomenorrhea in 
19.4% with decreased duration of menstrual time of about 
5±2days to 2±1days. Restoration of   the normal cycle 
occurred without treatment in 2.3±1.5 months and with 
treatment in 7.6±2.6 months. 
The impacts of I-131 therapy on gonadal function are an 
important issue since most the female patients are of 
reproductive age and many wish to have children (5,6). 
Pregnancy is one of the main concern of the young 
carcinoma thyroid patients as they were treated in their most 
crucial time of life that is reproductive time (6,11). This 

study found that 3 patients conceived after radioiodine 
therapy, with mean age of 29.6±1.5yrs and range of 26~35 
years. A single patient had conceived with treatment after 20 
months and two patients conceive after 11±0.7 months 
without any treatment.  A study conducted by Kim et al 
(2020) showed that (9.7%) women became pregnant after 
treatment (9.4%) following radioactive iodine therapy (12).
Regarding menopause, this study showed that at the beginning 
of the therapy mean age of the patients were 43.1± 2.4years 
and at the end of the study all these patients experienced 
menopausal state with mean age 45.6± 2.5 years which was 
lower than normal Bangladeshi women menopausal age 46.7 
years (13).  A study conducted by Sharmin et al. (2023) 
showed similar findings that the mean menopausal age of the 
study subjects was 44.1±2.6 years which was lower than 
normal Bangladeshi women menopausal age (14). 

CONCLUSION

This study depicts the prevalence of different types of 
menstruation abnormalities (and prognosis, from follow up 
data) experienced by women following radioiodine therapy 
for the treatment of Differentiated Thyroid Carcinoma (DTC).
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Patients was evaluated on the basis of ‘age, sex, 
histopathological diagnosis, stimulated risk stratification for 
recurrence and staging was calculated before therapy by 
physicians according to guidelines of American Joint 
Committee for Cancer (AJCC), American Thyroid 
Association (ATA) 2015 guidelines (4), operation notes, and 
histopathological reports. 

About 30 m Ci to 100 m Ci was given in low-risk and 
intermediate-risk groups of patients. ATA 2015 guideline 
recommendations were not to give RAIA to low-risk DTC 
patients. Previously, a good number of patients of the 
low-risk group of DTC received RAIA in NINMAS (5), 
that’s why nowadays, we discuss the recommendations 
about RAIA in low-risk DTC patients and we applied it in 
our institute. In some patients, risk stratification could not be 
done clearly due to lack of detail information of operation 
notes and histopathological reports. Still, some patients of 
low-risk group are given low dose RAIA upon patients’ 
options. DTC with lymph nodes and lungs metastases 
received 150 m Ci. 

Thereafter, patients were kept on levothyroxine at TSH 
suppressive dose after 48 hours of RAIA.

Baseline post-therapy whole-body scan (RxWBS) was 
usually done on the 5th day of radioiodine ablation to 
observe the presence of 131I avid thyroid tissue remnants in 

thyroid bed and presence of 131I avid metastatic lesions in 
extrathyroidal location. All recorded data were collected in 
excel sheet and analyzed. According to the guideline in the 
first year, each patient was checked three times for clinical 
evaluation, FT4, TSH, Tg, TgAb, calcium, and US of the 
neck wherever indicated. After one year of RAIA, a 
diagnostic whole-body scan by 131I (DxWBS) was 
performed. In our institute near about 40-50% patients of 
total patients have completed their first follow-up till now.  
The Thyroid Division of INMAS, Suhrawardy has taken on 
the responsibility of lifelong follow-up for all the DTC 
patients who received RAIA here and who are referred to us.

RESULTS 

As a new institute, our thyroid division activity started from 
August 2024 and till December 2024 total 35 patients were 
treated by radio-iodine ablation (RAIA). Most of the patients 
were female 27 (77%) and male 08 (23%) in this study and 
the female to male ratio is 3.375:1 (Figure-1).

The age range of DTC patients was 21-68 years, and the 
mean age was 39.40±12.16 years and  a median of 36 
years. Most of the patients presented within 31–40 years, 
and subsequently, more patients were noted in 20–30 
years. Only few patients above 50 years received 
radioiodine (Figure 2). 
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Figure 1: Gender ratio of differentiated thyroid carcinoma patients treated last five months
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ABSTRACT
Background: Menstruation is a natural event in all women between 
puberty and menopause. Radioiodine therapy is the popular method of 
treatment in Differentiated Thyroid Carcinoma (DTC) worldwide. 
Considering these two, this study was designed to evaluate the 
experience of menstrual problems of DTC patients after a single dose 
of Patients and radioiodine therapy

Patients and Methods:  and This retrospective observational study 
conducted at INMAS, Mitford, Dhaka, analyzed data obtained 
between January 2020 and December 2023 from 79 female patients 
with DTC who were referred for radioiodine therapy for their clinical 
state(s), about 75mci (2.7GBq). 

Results: Of the 79 female patients, 12 (15.1%) reported no problem or 
menstrual abnormality, transient amenorrhea was noticed among 16 
(20.6%), oligomenorrhea identified in 12 (15.1%), hypomenorrhea in 
13(16.5%), delayed pregnancy in 1 (1.2%), no problem with 
pregnancy reported by 2 (2.5%), and persistent problem with 
menstruation before and after therapy was reported by 11 (13.9%) 
patients after receiving radioiodine therapy. Menopause was reported   
by 12 (15.1%) during the study period. In this study, mean age of the 
study subjects were 30.7±5.01 years.

Conclusion: This study reveals that female patients receiving 
radioiodine therapy had experienced menstrual abnormalities of 
varying degrees. 

Keywords: Well Differentiated Thyroid Carcinoma, Menstrual 
abnormality, Radioiodine therapy.
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INTRODUCTION
Menstruation is a physiological part of a woman's 
reproductive cycle that is experienced from puberty until 
menopause (1). Menstrual irregularities can have a 
significant impact on women's health and quality of life, 
including physical, mental, and pregnancy-related health (2).

Differentiated Thyroid Carcinoma (DTC), arising from the 
thyroid's follicular cells, is the most common type of 
malignant tumor in the endocrine system. Radioiodine 
therapy, proven effective and relatively safe, is the most 
widely used treatment option worldwide in differentiated 
thyroid carcinoma (DTC). Radioiodine therapy is a 
worldwide-acceptable method for the treatment of thyroid 
carcinoma (3). Around the world, thyroid carcinoma is more 
prevalent in women of different ages, more noticed among 
the young women (3, 4). As radioiodine therapy is most 
commonly used for the treatment of the carcinoma thyroid, 
many of the female patients experience some form of 
menstrual disturbance (4).

This study was conducted to evaluate the occurrence(s) of 
menstrual problems among DTC patients after a single dose 
of radioiodine therapy.

PATIENTS AND METHODS

This retrospective observational study was conducted from 
January 2020 to December 2023 by enrolling 79 female 
patients between the ages of 22 and 46 years, with a mean 
age of 30.7±5.01 years. All the patients underwent total 
thyroidectomy and rise of THS >30 IU/ml. The study 
subjects were female patients who had received a single dose 
of 75 mCi (2.7 GBq) radioiodine therapy for their clinical 
state. The data were collected from record books and 
through interviews during follow-up. The data were 
compiled and analyzed by SSPS 2022.

RESULT

This study was based on data from 79 female patients who 
received 75 mci of radioiodine therapy, and a majority of 

them suffering from some form of menstrual dysfunction 
such as transient amenorrhea (20.6%), hypomenorrhea 
(16.5%,), oligomenorrhea (15.1%), difficulty getting 
pregnancy (1.2%) and menopause (15.1%). 

Table 1: Characteristics of the study subjects

Transient amenorrhea was being experienced by 20.6% of 
patients with a mean age of about 29.0±4.2 years. The 
duration of their amenorrhea period was 3.2±1.4 months. 
Restoration of the normal menstruation time was 2.3±1.4 
months without treatment for 9 (56.25%) patients. For 7 
(43.75%) other patients, restoration of normal menstruation 
with treatment took the time of 5.1±1.5 months. Female 

patients reported menopause after radioiodine therapy with 
an age range of 39-46 years and a mean age of 43.1± 2.4 
years before therapy and a menopausal mean age of 45.6± 
2.5 years after therapy.

A total of 13 (16.5%) patients reported oligomenorrhea, and 
restoration of normal menstruation took 2.3±1.5 months 
without treatment (9 in number, 69.23%), and restoration of 
normal menstruation took 7.6±2.6 months with treatment (4 
in number, 30.76%).

A few of the patients (12 in number, 15.1%) experienced 
oligomenorrhea with a mean age of 28.5±2.5 years. 
Restoration of normal menstruation time after 5.5±1.8 
months was reported without treatment among 7 (58.3%) 
and restoration in 9.7±2.9 months with treatment among 5 
(41.6%) patients.

Regarding pregnancy, (3.7%) female patients conceived after 
therapy with an age range of 25–36 years and a mean age of 
29±4.5 years. Among them, a single patient (1.3%) became 
pregnant following radioiodine therapy with treatment of 20 
months, while two patients (2.5%) conceived 

Histopathological analysis showed papillary thyroid 
carcinoma (PTC), follicular variant papillary thyroid 
carcinoma (FVPTC), and follicular thyroid carcinoma 
(FTC) were the three main categories evaluated in 
postsurgical tissue, and the percentage of these three 
categories was PTC (25) 71%, FVPTC (08), 08(23%) 

and FTC 02(6%) which was diagnosed in our institute 
(Figure 3). 

Histopathological reports provided information about 
metastasis. In this institute, 10 patients had lymph node 
metastasis, 01 lung metastasis and 01 had extrathyroidal 
extension (Figure 4). 

Figure 2: Bar chart showing Age Group of patients treated in Thyroid division at INMAS, Suhrawardy

Figure 3:Types of Differentiated Thyroid Carcinoma (DTC) patients attending thyroid division of 
INMAS, Suhrawardy
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ABSTRACT
Background: Menstruation is a natural event in all women between 
puberty and menopause. Radioiodine therapy is the popular method of 
treatment in Differentiated Thyroid Carcinoma (DTC) worldwide. 
Considering these two, this study was designed to evaluate the 
experience of menstrual problems of DTC patients after a single dose 
of Patients and radioiodine therapy

Patients and Methods:  and This retrospective observational study 
conducted at INMAS, Mitford, Dhaka, analyzed data obtained 
between January 2020 and December 2023 from 79 female patients 
with DTC who were referred for radioiodine therapy for their clinical 
state(s), about 75mci (2.7GBq). 

Results: Of the 79 female patients, 12 (15.1%) reported no problem or 
menstrual abnormality, transient amenorrhea was noticed among 16 
(20.6%), oligomenorrhea identified in 12 (15.1%), hypomenorrhea in 
13(16.5%), delayed pregnancy in 1 (1.2%), no problem with 
pregnancy reported by 2 (2.5%), and persistent problem with 
menstruation before and after therapy was reported by 11 (13.9%) 
patients after receiving radioiodine therapy. Menopause was reported   
by 12 (15.1%) during the study period. In this study, mean age of the 
study subjects were 30.7±5.01 years.

Conclusion: This study reveals that female patients receiving 
radioiodine therapy had experienced menstrual abnormalities of 
varying degrees. 

Keywords: Well Differentiated Thyroid Carcinoma, Menstrual 
abnormality, Radioiodine therapy.
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INTRODUCTION
Menstruation is a physiological part of a woman's 
reproductive cycle that is experienced from puberty until 
menopause (1). Menstrual irregularities can have a 
significant impact on women's health and quality of life, 
including physical, mental, and pregnancy-related health (2).

Differentiated Thyroid Carcinoma (DTC), arising from the 
thyroid's follicular cells, is the most common type of 
malignant tumor in the endocrine system. Radioiodine 
therapy, proven effective and relatively safe, is the most 
widely used treatment option worldwide in differentiated 
thyroid carcinoma (DTC). Radioiodine therapy is a 
worldwide-acceptable method for the treatment of thyroid 
carcinoma (3). Around the world, thyroid carcinoma is more 
prevalent in women of different ages, more noticed among 
the young women (3, 4). As radioiodine therapy is most 
commonly used for the treatment of the carcinoma thyroid, 
many of the female patients experience some form of 
menstrual disturbance (4).

This study was conducted to evaluate the occurrence(s) of 
menstrual problems among DTC patients after a single dose 
of radioiodine therapy.

PATIENTS AND METHODS

This retrospective observational study was conducted from 
January 2020 to December 2023 by enrolling 79 female 
patients between the ages of 22 and 46 years, with a mean 
age of 30.7±5.01 years. All the patients underwent total 
thyroidectomy and rise of THS >30 IU/ml. The study 
subjects were female patients who had received a single dose 
of 75 mCi (2.7 GBq) radioiodine therapy for their clinical 
state. The data were collected from record books and 
through interviews during follow-up. The data were 
compiled and analyzed by SSPS 2022.

RESULT

This study was based on data from 79 female patients who 
received 75 mci of radioiodine therapy, and a majority of 

them suffering from some form of menstrual dysfunction 
such as transient amenorrhea (20.6%), hypomenorrhea 
(16.5%,), oligomenorrhea (15.1%), difficulty getting 
pregnancy (1.2%) and menopause (15.1%). 

Table 1: Characteristics of the study subjects

Transient amenorrhea was being experienced by 20.6% of 
patients with a mean age of about 29.0±4.2 years. The 
duration of their amenorrhea period was 3.2±1.4 months. 
Restoration of the normal menstruation time was 2.3±1.4 
months without treatment for 9 (56.25%) patients. For 7 
(43.75%) other patients, restoration of normal menstruation 
with treatment took the time of 5.1±1.5 months. Female 

patients reported menopause after radioiodine therapy with 
an age range of 39-46 years and a mean age of 43.1± 2.4 
years before therapy and a menopausal mean age of 45.6± 
2.5 years after therapy.

A total of 13 (16.5%) patients reported oligomenorrhea, and 
restoration of normal menstruation took 2.3±1.5 months 
without treatment (9 in number, 69.23%), and restoration of 
normal menstruation took 7.6±2.6 months with treatment (4 
in number, 30.76%).

A few of the patients (12 in number, 15.1%) experienced 
oligomenorrhea with a mean age of 28.5±2.5 years. 
Restoration of normal menstruation time after 5.5±1.8 
months was reported without treatment among 7 (58.3%) 
and restoration in 9.7±2.9 months with treatment among 5 
(41.6%) patients.

Regarding pregnancy, (3.7%) female patients conceived after 
therapy with an age range of 25–36 years and a mean age of 
29±4.5 years. Among them, a single patient (1.3%) became 
pregnant following radioiodine therapy with treatment of 20 
months, while two patients (2.5%) conceived 

The study found that lymph node and distant metastasis are 
more prevalent in the 31-40 age group, with 02 patients 
showing diffuse hepatic uptake and good response to 
radioiodine treatment.

DISCUSSION
The number of DTC patients increased significantly day 
by day, and this might be a result of greater disease 
awareness and availability of imaging facilities, especially 
ultrasound imaging, and treatment options even in 
developing countries like ours. In developed countries the 
incidence of thyroid cancer has substantially increased 
over the past 30 years, and so this increase has been 
associated with overdiagnosis, screening, and possibly 
advances in imaging technologies (6).

A higher risk of FTC has been linked to both iodine 
deficiency and endemic goiter. A higher incidence of PTC 
and a reduced incidence of FTC have both been associated 
with iodine supplementation (7). One thing we have 
noticed in our study is a decline in the number of FTC 
referrals at this institute. It might be because Bangladesh's 
iodine deficiency has decreased after a national salt 
iodination program was implemented in 1989 (8, 9).

Among all malignancies, only the stage of thyroid cancer 
is influenced by age (10). In this study, the majority of 
DTC patients were between the ages of 31-40 years, with 
few patients older than 60 years.

Primary thyroid carcinoma advanced rapidly in young 
patients than in middle-aged or elderly ones. The 
researchers found that clinical PTC recurrence is more 
common in young people (11). Although the patient's 

disease specific survival (DSS) may be impacted by their 
age at diagnosis of DTC (12). 

We observed in this study that female predominance was 
more than male and the ratio was female: male 3.375:1 and 
there was no statistically significant difference in outcome 
of RAI ablated DTC patients in respect of gender. Other 
studies also described the similar findings. Female to male 
ratio: 3.5:1 was also found by Nilubol N et al (2013) (13), 
but they observed that men, regardless of age, had lower 
DSS than women. According to the authors, DTC is 2-4 
times more common in females than in males. For PTC, 
the average age of diagnosis is 40-45 years old, while for 
FTC it was 50-55 years old. They are extremely 
uncommon among children (14). In PTC patients, male 
sex was also associated with statistically significant poor 
prognosis (15). Other authors observed that male sex was 
not an independent prognostic predictor of DTC 
recurrence, according to their multivariate analysis (16).

In the presented study, ER was observed in 100% DTC 
patients after total thyroidectomy and RAI ablation.

CONCLUSION
As a new institute we observed that, significantly increasing 
number of patients of DTC were treated by radioiodine in last 
5 months at INMAS, Suhrawardy. DTC patients presented 
with a median age of 36 years and female predominance 
(F:M-3.375:1). Excellent response was observed in 100% of 
DTC patients by giving single dose of radioiodine.
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Figure 4: Differentiated Thyroid Carcinoma (DTC) with Metastases.
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ABSTRACT
Background: Differentiated thyroid carcinoma (DTC) is the most 
common endocrine malignancy, which is successfully treated with 
total thyroidectomy or near-total thyroidectomy followed by 
radioactive iodine ablation/radioactive iodine therapy of remnant 
tissue. Incidental parathyroidectomy is a common complication during 
total thyroidectomy or near-total thyroidectomy, leading to 
hypoparathyroidism, requiring calcium and vitamin D 
supplementation to maintain calcium homeostasis. These patients are 
also treated with levothyroxine (LT4) to suppress thyroid-stimulating 
hormone (TSH) and prevent recurrence or metastasis, which is known 
to impact bone mineral density (BMD) due to increased bone turnover. 
As osteoporosis is a significant public health concern, this study 
evaluates the effects of long-term TSH suppression and calcium-D3 
therapy on BMD in post-thyroidectomy DTC patients.

Objective: The primary aim of this study was to assess the impact of 
prolonged TSH suppressive therapy and high-dose calcium-D3 
supplementation on BMD in DTC patients with incidental 
parathyroidectomy during thyroidectomy followed by radioactive 
iodine ablation.

Patients and Methods: This observational cross-sectional study was 
conducted at the National Institute of Nuclear Medicine & Allied 
Sciences (NINMAS), BSMMU campus, Dhaka, over a period of 18 
months from February 2023 to July 2024. A total of 103 
post-thyroidectomy DTC patients aged between 20 and 45 years, all of 
whom had incidental parathyroidectomy, were included. BMD was 
measured using dual-energy X-ray absorptiometry (DEXA) at the 
lumbar spine (LS) (L1-L4 vertebrae) and both femoral necks (FN). 
Independent variables, including the duration of therapy, daily doses 
of LT4, and calcium-D3, were analyzed in relation to BMD Z-scores 
and T-scores.

Result: Study included 103 participants (M= 12, F= 91) with a mean 
age of 34.5 ± 6.3 years. The average duration of LT4 and calcium-D3 
therapy was 7.23 ± 2.99 years. According to BMD Z-scores, four 
patients had low bone mass at the lumbar spine and one at the left 

femoral neck. Osteoporosis, as defined by T-scores, was found in one 
patient at the lumbar spine, while osteopenia was observed in 22 
patients at the lumbar spine and five at the femoral neck. No 
significant association was found between LT4/calcium-D3 therapy 
duration and BMD scores at the lumbar spine or femoral neck. 
Similarly, no significant correlation was observed between therapeutic 
doses, age, body mass index and BMD Z-scores or T-scores (p > 0.05). 

Conclusion: Long-term TSH suppression combined with calcium-D3 
supplementation in premenopausal females and young male DTC 
patients does not significantly affect bone mineral density.

Keywords: Differentiated Thyroid Carcinoma (DTC), Levothyroxine 
(LT4), Calcitriol (D3), Hypoparathyroidism, Bone Mineral Density 
(BMD).
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INTRODUCTION

Thyroid cancer, the most prevalent endocrine malignancy, 
accounts for about 2.2% of all cancer cases (1). The global 
incidence of thyroid cancer has significantly increased, 
ranking as the thirteenth most common cancer diagnosis 
globally, and it affects women six times more than men. 
Differentiated thyroid carcinoma (DTC) comprises papillary 
and follicular subtypes. Among the two types (papillary and 
follicular carcinoma) of DTC, about 90% are papillary 
thyroid carcinomas (PTC) and 4% are follicular thyroid 
carcinomas (FTC) (2). DTC originates from thyroid 
follicular cells, and its prognogood. s good.  The 5-year 
relative survival rate of DTC is 98.4% (1). On the other 
hand, incidental parathyroidectomy during thyroidectomy 
accounts for 7.9% of cases, even among skilled surgeons (3). 
The treatment modalities of DTC include total 

thyroidectomy (TT) or near-total thyroidectomy (NTT) 
followed by radioactive iodine ablation (RAIA) of remnant 
tissue. These patients are followed up with a high dose of 
levothyroxine (LT4) to suppress TSH to prevent recurrence 
or metastasis. TSH suppression by LT4 is used to maintain 
TSH levels below the normal range (≤0.1 mIU/L) fr high- 
and intermediate-risk DTC patients (4). TSH suppression 
lowers the incidence of recurrence and reduces morbidity 
and mortality in DTC patients. Long-term TSH suppression 
may cause subclinical hyperthyroidism, which is associated 
with some adverse effects like osteoporosis, atrial 
fibrillation, and major cardiovascular events (5). So, TT or 
NTT, all DTC patients are vulnerable to bone mass loss and 
decreased bone mineral density (BMD), which finally 
results in low BMD. The most common complication of 
TT/NTT is the unintentional removal of the parathyroid 
gland. There are two main causes of hypoparathyroidism: 
one is autoimmune destruction of the parathyroid glands, 
and another is incidental parathyroidectomy during 
thyroidectomy (6). So, after TT/NTT, these patients are 
suffering from hypoparathyroidism, which is evidenced by 
postoperative biochemical hypocalcemia with low PTH 
level, and this occurs due to incidental parathyroidectomy, 
parathyroid gland injury, or devascularization (7). Bone 
disease develops in hypoparathyroidism due to significantly 
impaired bone remodeling caused by the absence or low 
amounts of parathyroid hormone or parathormone (PTH) 
(8). Parathyroid glands release PTH, which plays an 
important role in calcium homeostasis by stimulating 
calcium release from bone into the bloodstream, increasing 
reabsorption of calcium from the kidney, and also altering 
inactive vitamin D to active vitamin D3 (calcitriol), which 
improves calcium absorption in the intestine (9).

The BMD test determines how much calcium and other 
minerals are present in a specific area of bone. This test 
detects osteoporosis and predicts the likelfractures. one 
fractures.  BMD depends on various factors like heredity, 
sex, age, dietary factors, physical exercise, endocrine 
factors, and exposure to risk factors like certain drugs. Bone 
loss begins at the age of 40, grows significantly in the 60s, 
and reaches a peak in the 80s (10). Primary osteoporosis is 
due to bone loss that occurs during the aging process in men 
and hormonal changes in males and females. Secondary 
osteoporosis is due to certain diseases like chronic 

obstructive pulmonary disease, chronic kidney disease, 
hyperthyroidism, hyperparathyroidism, malignancy, 
diabetes, and also exposure to some drugs like prolonged use 
of corticosteroids, thyroid hormone, protonpump-inhibiting 
drugs, anxiolytics, sedatives, neuroleptics, and 
antidepressants (11). Several techniques have been proposed 
for measuring BMD, but dual X-ray absorptiometry (DXA) 
is used worldwide and is considered the ‘Gold Standard’ for 
the diagnosis of osteoporosis. Bone densitometry is the 
single best approach for measuring bone health. According 
to WHO recommendations, BMD values were expressed in 
g/cm² and determined by T- and Z-scores. A T-score ≤ -2.5 
SD was defined as osteoporosis, between -2.5 and -1.0 SD as 
osteopenia, and ≥ -1.0 as normal, and a Z-score above -2 
defines normal bone mass, and -2 and less defines low bone 
mass (12, 13). Osteoporosis is a condition that does not show 
visible signs until a fragility fracture occurs. It is essential to 
diagnose osteoporosis or low bone mass as soon as possible 
and start fracture prevention therapy. LT4 is a TSH 
suppressant, and calcium D3 is used to maintain calcium 
homeostasis in post-surgical hypoparathyroidism patients 
with DTC. This study aimed to discover whether prolonged 
use of this medicine affects bone mass in persons with DTC 
aged 20 to 45 years. As a result, extra relevant measures may 
be implemented following the BMD to lower the chance of a 
subsequent disease and its consequences.

PATIENTS AND METHOD

This descriptive observational study was conducted at the 
National Institute of Nuclear Medicine & Allied Sciences 
(NINMAS), Bangladesh, for eighteen months (from 
February 2023 to July 2024), and the study population 
included both males & females (aged 20 to 45 years) DTC 
patients having the criteria of high and intermediate risk 
and who enrolled for follow-up with the clinical diagnosis 
of total thyroidectomy with incidental parathyroidectomy 
followed by RAIA with a long-term TSH suppressive dose 
of levothyroxine and a high dose of calcium-D3 
supplementation. Duration of levothyroxine supplement ≥ 
5 years, patients having serum TSH level <0.1 mIU/day 
with serum PTH <13 pg/ml. Patients with any form of 
drugs affecting bone metabolism, such as glucocorticoids, 
heparin, lithium, warfarin, antiepileptics, aromatase 
inhibitors, methotrexate, proton pump inhibitors, etc., with 
a history of vertebral or femoral fracture, were treated with 

any agents that could interfere with bone metabolism. 
Those with a history of alcohol intake, rheumatoid arthritis, 
chronic amenorrhea of more than 3 months, late menarche, 
early menopause, oophorectomy, or any serious medical 
disorder were excluded. Independent variables were age (< 
45 years), weight, height, BMI (Kg/m2), duration of 
calcium-D3 and TSH suppressive therapy, dose of 
calcium-D3 and levothyroxine, and serum TSH and serum 
calcium, and dependent variables were BMD contents 
(gm/cm2) and BMD T-score and Z score. The study 
subjects were divided according to the duration of 
levothyroxine, calcium-D3 supplementation, BMI, etc. The 
study subjects were divided according to the duration of 
levothyroxine and calcium-D3 supplementation into three 
groups of five-year segments: Group 1: 5–9 years, Group 2: 
10–15 years, and Group 3: > 15 years. BMD was measured 
at the lumbar spine (levels L1-4), right femoral neck, and 
left femoral neck by the MEDIX DR Bone Densitometer 
Dual Emission. X-ray Absorptiometry is based on T-score, 
according to the WHO criteria, and based on Z-score 
according to ISCD recommendations for 20-45 years of age 
(12, 13). The diagnosis of osteoporosis was made based on 
a T-score of -2.5 standard deviations or below at the lumbar 
spine and the femur neck. A T-score that fell between the 
range of -2.5 to -1.0 standard deviations was considered to 
be osteopenia, whereas a T-score of -1.0 SD or above was 
considered to be normal (12). On the other hand, the 
diagnosis of low bone mass was made based on a Z-score. 
According to ISCD recommendations, a Z-score of -2.0 or 
lower was defined as “below the expected range for age,” 
and a Z-score above -2.0 was defined as “within the 
expected range for age” (13). Serum TSH, serum calcium, 
and PTH were measured. Study subjects were further 
divided into normal BMD, osteopenia, and osteoporosis 
according to T score and Z score. The effects of the 
duration of levothyroxine and calcium-D3 supplementation 
on BMD were measured.

Data processing and statistical analysis: Statistical analysis 
was carried out by using the Statistical Package for the 
Social Sciences version 26.0 for Windows (SPSS Inc., 
Chicago, Illinois, USA) and Microsoft Excel to analyze 
frequency and percentage. The mean values were calculated 
for continuous variables. The quantitative observations were 
indicated by frequencies and percentages. The chi-square 
test was used to analyze the categorical variables, shown 
with cross-tabulation. P values <0.05 were considered 
statistically significant.

RESULTS

Most patients were in the age group of 30-39 years (49.5%), 
with a mean age of 34.5±6.30 years, ranging from 20 to 45 
years. The sample had a female predominance, with 88.3% 
female and only 11.7% male. Clinically 86.4% of the 
patients were diagnosed with papillary thyroid carcinoma 
(PTC), and 13.6% were diagnosed with follicular variant 
papillary thyroid carcinoma (FV PTC). Most patients 
(93.2%) had lymph node metastasis in post-surgical 
histopathology reports. The mean duration of 
supplementation was 7.23±2.99 years, with a range of 5 to 
20 years. The study examined the bone mineral density 
(BMD) status in the lumbar spine and both femoral necks of 
the participants, as determined by the T-score andZ-score. .  
Z-score revealed that for the Rt. FN, all patients (100%) had 
normal bone mas, and for the Lt. FN, 99.0% had normal 
bone mass with just 1.0% having low bone mass. About 
96.1% of patients had normal bone mass, with only 3.9% 
having low bone mass at the LS. According to the T-score, 
the study found that most patients had normal BMD while 
4.9%, 5.8%, and 22.4% had low BMD (osteoporosis and 
osteopenia) at Rt. FN, Lt. FN, and LS, respectively. All the 
103 patients observed in this study, based on both T and 
Z-score, the data shows no significant association between 
the duration of levothyroxine therapy and BMD score at 
either the lumbar spine or right and left femonecks. cks.  The 
p-value suggests a lack of statistical significance (p > 0.05).
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