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ABSTRACT

Congenital hypothyroidism (CH) is the most common congenital 
endocrine disorder and is a common, preventable cause of mental 
retardation and growth failure if thyroid hormone replacement is 
ensured at the proper time and dose. It is well documented that without 
L-thyroxine replacement from early life, CH causes irreversible 
neuro-developmental impairment. The three main causes of congenital 
hypothyroidism are: a) dysembryogenesis, i.e., thyroid dysgenesis, b) 
dyshormonogenesis and c) transient hypothyroidism. Thyroid 
dysgenesis includes agenesis and/or the complete absence of the 
thyroid gland.The diagnosis of CH through new born screening (NBS) 
program in Bangladesh has greatly contributed to the start of treatment 
within an adequate time frame since 1999 but the etiological diagnosis 
is usually delayed until the age of 3 years. 

This reported case of a 13 years old teenage girl emphasized the 
importance to find the etiology of her CH diagnosed on day 10 after her 
birth. The importance of assessing biochemical status of thyroid along 
with high resolution neck ultrasound (HRUS) and 99mTc-thyroid 
scintigraphy could change the entire scenario and ensure proper 
treatment of CH in a place far away from the capital city.
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INTRODUCTION

Congenital hypothyroidism (CH) is a condition that 
results from inadequate thyroid hormone production at 
birth. The three main causes of congenital hypothyroidism 
are dysembryogenesis, dyshormonogenesis, and transient 
hypothyroidism (1). Dysembryogenesis includes 
agenesis, i.e., the complete absence of the thyroid gland, 
and also an ectopically positioned thyroid gland (2). In 
CH patients, early diagnosis is critical for appropriate 
therapy planning to avoid future growth and development 
disorders. The determination of the etiology of CH is 

crucial for predicting its severity and outcome, as well as 
the impact of the dose of L-thyroxine during substitution. 
Imaging with high resolution ultrasound (HRUS) and 
thyroid scintigraphy and their successful interpretations 
are a big aid for patients with thyroid developmental 
anomalies of different ages and clinical presentations. 
Though the sensitivity and specificity of thyroid 
scintigraphy are high for detecting thyroid gland 
abnormalities, some conditions may mimic thyroid 
agenesis(3). Because of its simplicity, thyroid ultrasound 
examination is now an essential part of routine thyroid 
gland evaluation, but it requires a solid theoretical 
foundation and an experienced hand.

CASE REPORT  

A 13-year-old, hypothyroid teenage girl visited the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Dinajpur, for routine thyroid hormone tests. 
She was a known case of CH since she was 10 days old, 
with a history of normal delivery from 
non-consanguinous parents who never had any thyroidal 
illness. Initially, her mother noticed constipation, and 
then medical investigations confirmed her diagnosis as a 
case of CH. She has been taking thyroxine (LT4) 
supplements in different doses from local doctors but has 
failed to achieve biochemically euthyroid status.

The young girl looked short statured for her age, slightly 
overweight rough skin, scanty and rough hair with mild 
mental retardation and delayed puberty (recent onset of 
menarche at 13 years). She was born at home to a family 
of low socio-economic conditions and her mother was 
never screened for hypothyroidism. The girl appeared 

CASE REPORT

DISCUSSION and LITERATURE REVIEW

Distant metastasis in DTC has been reported at 10–20% 

in various studies (4, 7, 8). FTC is the second most 

common subtype of DTC after PTC and accounts for 

around 10%–15% of all thyroid cancers. This subtype 

disseminates hematogenously via angioinvasion and 

metastasizes in advanced cases. The preferred metastatic 

targets include bone (25%) and lungs (49%), and the less 

common sites are brain, liver, bladder, and skin (2, 9). 

Flat bones such as the scapula, sternum and irregular 

bones like the ilium, vertebrae, and long bones are 

mostly affected (2, 10). By contrast, skull metastasis in 

FTC is extremely rare and has been reported in only a 

few case reports (7, 11, 12). Most authors found a single, 

quite large and protruding metastatic lesion in the skull, 

but there is only one report of multiple skull metastases 

(13). In this study, three cases had lesions only in the 

skull, with the largest lesion being 5.5 cm, whereas one 

patient showed multiple bony involvement. Three out of 

four cases received RAIT, while one patient with a huge 

unresectable skull and brain lesion did not. Patients 

reported no pain in their skull lesions, but one reported 

hip pain with long walks or prolonged standing. FTC 

typically shows a higher occurrence in women aged 

40–60 years (1, 5), but this study demonstrated an age 

range of 32–55 (mean 44.5) years and a female 

preponderance (M = 1, F = 3).   

Skull metastasis in FTC can be difficult to diagnose 

before operation, especially in single lesion, because of 

slightly high-density masses on CT. There are many 

overlaps between epidural metastasis and meningiomas 

(5,8,13). Clinical and imaging characteristics are 

somewhat similar in both epidural skull metastases of 

FTC and meningiomas, but the main difference is 

osteolytic destruction of the skull and subcutaneous 

tissue in the metastasis of FTC. Liu Y et. al found out 

that, in cases with osteolytic bone destruction and 

subcutaneous invasion occurring in the shape of a 

sandwich, cookie, or hamburger, first consideration 

should be the possibility of metastasis (13).

A contrast enhanced CT scan of the brain in Case 1 was 

suggestive of an atypical malignant meningioma with a 

large soft tissue component and a small intra-diploe 

component involving the left parietal bone infiltrating 

the underlying leptomeninges. The differential diagnosis 

was osteosarcoma with soft tissue extension. MRI of the 

brain revealed a strongly enhancing extra-axial mass 

along the left parietal bone with surrounding soft tissue 

suggesting intraosseous meningioma or 

hemangiopericytoma. The second patient did not have a 

CT scan. Case 3 showed a large skull metastasis 

involving both parietal regions, invading the adjacent 

parietal lobes of the brain with extensive skull erosion. In 

the fourth patient, a large expansile mass lesion in the 

right side of the occipital bone was noted, which was 

more in favour of an intra-osseous meningioma. 

Whole-body bone scan with 99mTc MDP revealed 

increased tracer uptake in the right and left mandibles, 

left parietal, occipital, and right occipito-temporal 

regions of the skull, along with the right pubis, 

suggestive of infiltrative bony lesions in Case 2.

Two of the four cases underwent skull and brain mass 

excision, and histopathology confirmed metastatic FTC. 

The other two cases were diagnosed by FNAC at 

suspected metastatic sites. One of them had the skull 

defect reconstructed with a bone-impacted flap (Case 1). 

These metastatic lesions in the skull (Cases 1 and 2) and 

other bones (Case 3) correspond with the RxWBS 

findings too. Surgical-based treatment offers the best 

survival outcomes for isolated facial skeleton metastasis 

and a combination of metastatectomy, RAIT, EBRT and 

total thyroidectomy are regarded as most effective (10, 

14, 15). However, total excision is impossible and 

hazardous in most cases. TSH suppression therapy is 

recommended for DTC, and central and lateral node 

resection is recommended for patients with palpable 

lymphadenopathy. Three of the patients presented here 

were treated with neck dissection followed by RAIT in 

high doses. NINMAS follows the SNMB protocol as the 

recommended guideline and usually 200 mCi 131I is 

administered in cases of bone metastases from DTC (16)  

Three patients in this series received RAIT; two of them 

were initially diagnosed with bone metastasis and 
received a single dose (150 mCi and 200 mCi, 

respectively).One was diagnosed with bone metastasis 
later in therapy and had five doses of RAIT (a total of 
750 mCi). One patient was unfit for RAIT, so she got 
none. Instead, this patient was referred to an oncologist 
and was treated with a Tyrosine Kinase Inhibitor. None 
of the patients has undergone EBRT for palliative 
purposes till date.

When the disease is limited to the thyroid gland, the 
overall 10-year survival rate is 90%; however, when 
cervical lymph nodes and/or distant sites are involved, 
this percentage is reduced to 70% and 20%, respectively 
(17, 18). Silaghi H et. al. reported that, DTC patients 
presenting with initial distant metastasis had relatively 
favorable outcomes compared with those, who developed 
after initial treatment. Two patients of this study also 
presented with initial metastasis and had better prognosis 
than the other patients who developed metastasis after 
initial treatment. RAIT, EBRT, chemotherapy, or 
palliative therapy can be considered in these patients (19, 
20). Survival analysis suggests that surgical resection of 
involved craniofacial structures with or without adjuvant 
treatment is the optimal treatment for FTC metastases 
with convincing significance (21, 22). Treatment plans 
should be formulated with a multidisciplinary team 
involving surgical oncology, radiology, pathology, 
endocrinology, medical oncology, radiation oncology, 
and possibly palliative care.

Two-thirds of DTC patients with distant metastases 
would be classified as radioactive iodine-refractory 
(RAIR-DTC), evolving into a poor outcome (21, 22). 
Advanced or progressive RAIR-DTC is usually treated 
with multi-targeted tyrosine kinase inhibitors (TKIs). 
Lenvatinib and Sorafenib are FDA-approved first-line 
TKIs used worldwide, including Bangladesh (23). Case 
3 was getting TKI as a last resort. Anti-angiogenic drugs, 
including single-targeted TKIs, are currently being 

evaluated as alternative therapy in the case of first-line 

TKI failure. (13, 22, 23)

CONCLUSION

The treatment of bone metastasis associated with FTC 
represents a tough challenge. Severe bone pain, areas of 
bony involvement, iodine non-avidity, late diagnosis, 
negligence and non-treatable cases are particularly 

associated with poor prognosis. RAIT combined with 
total thyroidectomy and possible metastatectomy 
appears to be the most effective treatment protocol. 
However, total excision in most cases are not possible. 
EBRT in inoperable residual tumours and TKI in 
radioiodine refractory cases are helpful options. A 
multidisciplinary approach with early detection, 
appropriate doses of RAIT seems to improve the survival 
rate and quality of life of patients with bone metastases 
from DTC.
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hypoactive and not interested in the surroundings with 
poor class performance at school. 

Physical examination revealed that the patient was 
overweight (59 kg) with a height of 5 feet only. 
Mentionable physical features included short neck, 
slightly coarse facial features and dry skin. Vital signs 
were normal with no evidence of pot belly or umbilical 
hernia. Abdominal ultrasound revealed normal findings 
as well. Neurological examination showed minimal 
hyporeflexia of deep tendon reflexes. Pulmonary and 

cardiac examinations were within normal limits but her 
pulse rate was 90 beats /min.

Surprisingly, serum TSH measured at INMAS, Dinajpur 
was found lower than normal (0.08 µIU/ml). Previous 
serum TSH levels and irregular follow-ups since her birth 
(Table 1) revealed that, while the diagnosis of primary 
hypothyroidism was established immediately after her 
birth and replacement therapy with LT4 was initiated to 
normalize TSH levels, the doses were insufficient, with a 
recent overdose causing iatrogenic hyperthyroidism.

An HRUS of neck was done with a Philips L12-5 linear 
probe of Philips Affiniti 70G ultrasound machine and no 
thyroid tissue was found in thyroid bed or other ectopic 
locations. Neck vessels were normal in calibre and 
vascularity was unremarkable in the thyroid area (Figure 1). 

After discontinuing oral LT4 for 2 weeks, a thyroid scan 
was done with I/V injection of 02 mCi  
99mTc-pertehnetate and a waiting period of 30 minutes. 
Mediso Nucline TH 33 gamma camera was used for 
imaging and the scan images revealed no tracer 
concentration in the thyroid bed or in any other ectopic 
locations (Figure 2). 

DISCUSSION 

Congenital hypothyroidism (CH) is a severe deficiency 
of thyroid hormone in newborns due to inborn errors of 
thyroid hormone biosynthesis (dyshormonogenesis) or 
improper development and/or abnormal position of the 
thyroid gland (dysgenesis) (4-6). It is the most common 
congenital endocrine disorder and a preventable cause of 
mental retardation. The overall incidence is about 1:4000, 
and among them, 85% of cases are sporadic, while 15% 
are hereditary (7). Thyroid agenesis is the complete 
absence of the thyroid gland, which is less common than 
ectopic glands or hypoplasia (8). Diagnosis of CH is done 
either by neonatal screening or estimation of hormones in 
a symptomatic patient showing high TSH and low levels 
of serum T4 and free T4 (9). Following a CH diagnosis, 
immediate administration of Levothyroxine is critical for 
newborn neuropsychological development (10). 

However, etiological diagnosis may be delayed until 3 
years of age considering the priority to develop the 
central nervous system, growth, and cognitive functions 
first (11). 

Some thyroidologists prefer the same management of CH 
regardless of etiology and do not search to establish a 
cause but in cases of an absent or ectopic thyroid gland, 
patients require lifelong therapy, whereas in cases of an 
ectopic thyroid gland, therapy can be discontinued later 
on. However, some parents and doctors are hesitant to 
stop treatment in children with CH if a scan reveals 
ectopic glands (12). Furthermore, patients with CH due to 
thyroid agenesis present with worse neuropsychological 
development than other causes of CH, thereby requiring 
higher doses of L-thyroxine (13). Thus, the determination 
of CH etiology is important for predicting severity, 
outcome, and the consequences of L-thyroxine titration 
and also for precise genetic counselling (14).

Thyroid ultrasonography is a cost effective, readily 

available, sensitive, non-invasive imaging modality 

which allows repeatable, safe and comfortable 

examination of thyroid gland without requiring patient 

preparation and radiation exposure (15). Despite its 

simplicity, ultrasonography requires sound theoretical 

background as well as experienced sonographer and 

quality equipment (16).  Another weakness of this 

imaging tool is its limited value for the evaluation of 

thyroid gland function, whereas scintigraphy reflects the 

functional status of the gland. Takashima et al. have 

reported that ultrasonography showed 75% sensitivity for 

detecting thyroid ectopia. According to their 

recommendation, scintigraphy is necessary for patients 

with absent gland in normal location on ultrasonography 

to confirm ectopia and to differentiate between ectopia 

and true aplasia. According to their final report, careful 

ultrasonography of the neck in association with 

biochemical laboratory data is enough in more than 54% 

of CH patients and the indication of scintigraphy (16).

Thyroid scintigraphy is the gold standard to identify 

functioning thyroid tissue and provides proper functional 

information about thyroid gland as well as anatomical 

location, size, and absence (18). 
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INTRODUCTION

Congenital hypothyroidism (CH) is a condition that 
results from inadequate thyroid hormone production at 
birth. The three main causes of congenital hypothyroidism 
are dysembryogenesis, dyshormonogenesis, and transient 
hypothyroidism (1). Dysembryogenesis includes 
agenesis, i.e., the complete absence of the thyroid gland, 
and also an ectopically positioned thyroid gland (2). In 
CH patients, early diagnosis is critical for appropriate 
therapy planning to avoid future growth and development 
disorders. The determination of the etiology of CH is 

crucial for predicting its severity and outcome, as well as 
the impact of the dose of L-thyroxine during substitution. 
Imaging with high resolution ultrasound (HRUS) and 
thyroid scintigraphy and their successful interpretations 
are a big aid for patients with thyroid developmental 
anomalies of different ages and clinical presentations. 
Though the sensitivity and specificity of thyroid 
scintigraphy are high for detecting thyroid gland 
abnormalities, some conditions may mimic thyroid 
agenesis(3). Because of its simplicity, thyroid ultrasound 
examination is now an essential part of routine thyroid 
gland evaluation, but it requires a solid theoretical 
foundation and an experienced hand.

CASE REPORT  

A 13-year-old, hypothyroid teenage girl visited the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Dinajpur, for routine thyroid hormone tests. 
She was a known case of CH since she was 10 days old, 
with a history of normal delivery from 
non-consanguinous parents who never had any thyroidal 
illness. Initially, her mother noticed constipation, and 
then medical investigations confirmed her diagnosis as a 
case of CH. She has been taking thyroxine (LT4) 
supplements in different doses from local doctors but has 
failed to achieve biochemically euthyroid status.

The young girl looked short statured for her age, slightly 
overweight rough skin, scanty and rough hair with mild 
mental retardation and delayed puberty (recent onset of 
menarche at 13 years). She was born at home to a family 
of low socio-economic conditions and her mother was 
never screened for hypothyroidism. The girl appeared 

CASE 4

A 46-year-old hypertensive man underwent 

hemi-thyroidectomy in 2015, which was reported as 

multinodular goiter. In 2019, he developed a scalp 

swelling in the occipital region. A CT scan of the brain 

showed a large expansile mass lesion, approximately 3.1 

X 4.7 X 4.6 cm in size, in the right side of the occipital 

bone (Figure 11) which was more in favor of an 

intra-osseous meningioma. Excision of the mass 

revealed metastatic follicular carcinoma in 

histopathology. Completion thyroidectomy with central 

compartment clearance was done in 2019 followed by 

RAIT with 50 mCi of 131I outside Bangladesh 1.5 months 

after the second surgery. Post-therapy scan (RxWBS) 

showed abnormal tracer uptake in the left thyroid bed 

with no distant metastasis. In 2020, a large-dose scan 

(DxWBS) revealed functioning remnant tissue in the 

thyroid bed with skeletal metastases involving the skull 

and left clavicle. During follow-up in 2021, his TSH 

level was 0.9 mIU/Lon-levothyroxine), serum Tg was 

less than 0.2 ng/mL and anti-TgAb level was less than 

1.30 IU/mL. Both the serum calcium and the serum 

parathormone were unremarkable. Neck ultrasound 

reported empty right thyroid bed but a 1.7X 1.1 cm sized 

hypoechoic area in the left thyroid bed. Follow-up CT 

scan of the brain showed no abnormality at the same 

time. Between 2020 and 2022, the patient received four 

additional RAIT doses (200, 150, 200, and 150 mCi, 

respectively) with a total of 750 mCi of I131 till now. 

However, the latest RxWBS in 2022 showed multiple 

small foci of tracer concentration in the skull, more in the 

occipital, parietal, and temporal bones, and also a single 

focal area at the sternal end of the left clavicle, while the 

thyroid bed being empty (Figure 12) and serum Tg level 

being normal (1.97 ng/ml).

hypoactive and not interested in the surroundings with 
poor class performance at school. 

Physical examination revealed that the patient was 
overweight (59 kg) with a height of 5 feet only. 
Mentionable physical features included short neck, 
slightly coarse facial features and dry skin. Vital signs 
were normal with no evidence of pot belly or umbilical 
hernia. Abdominal ultrasound revealed normal findings 
as well. Neurological examination showed minimal 
hyporeflexia of deep tendon reflexes. Pulmonary and 

cardiac examinations were within normal limits but her 
pulse rate was 90 beats /min.

Surprisingly, serum TSH measured at INMAS, Dinajpur 
was found lower than normal (0.08 µIU/ml). Previous 
serum TSH levels and irregular follow-ups since her birth 
(Table 1) revealed that, while the diagnosis of primary 
hypothyroidism was established immediately after her 
birth and replacement therapy with LT4 was initiated to 
normalize TSH levels, the doses were insufficient, with a 
recent overdose causing iatrogenic hyperthyroidism.

Table I: Thyroid function status of a congenitally hypothyroid girl at different time intervals of her life.

Figure 1: High resolution ultrasonography image of 
transverse section of neck showing a) empty thyroid bed.

Figure 1: High resolution ultrasonography image of 
transverse section of neck showing b) Unremarkable 
vascularity in doppler mode, showing no thyroid like 
tissues in the areas of thyroid lobes.

An HRUS of neck was done with a Philips L12-5 linear 
probe of Philips Affiniti 70G ultrasound machine and no 
thyroid tissue was found in thyroid bed or other ectopic 
locations. Neck vessels were normal in calibre and 
vascularity was unremarkable in the thyroid area (Figure 1). 

After discontinuing oral LT4 for 2 weeks, a thyroid scan 
was done with I/V injection of 02 mCi  
99mTc-pertehnetate and a waiting period of 30 minutes. 
Mediso Nucline TH 33 gamma camera was used for 
imaging and the scan images revealed no tracer 
concentration in the thyroid bed or in any other ectopic 
locations (Figure 2). 

DISCUSSION 

Congenital hypothyroidism (CH) is a severe deficiency 
of thyroid hormone in newborns due to inborn errors of 
thyroid hormone biosynthesis (dyshormonogenesis) or 
improper development and/or abnormal position of the 
thyroid gland (dysgenesis) (4-6). It is the most common 
congenital endocrine disorder and a preventable cause of 
mental retardation. The overall incidence is about 1:4000, 
and among them, 85% of cases are sporadic, while 15% 
are hereditary (7). Thyroid agenesis is the complete 
absence of the thyroid gland, which is less common than 
ectopic glands or hypoplasia (8). Diagnosis of CH is done 
either by neonatal screening or estimation of hormones in 
a symptomatic patient showing high TSH and low levels 
of serum T4 and free T4 (9). Following a CH diagnosis, 
immediate administration of Levothyroxine is critical for 
newborn neuropsychological development (10). 

However, etiological diagnosis may be delayed until 3 
years of age considering the priority to develop the 
central nervous system, growth, and cognitive functions 
first (11). 

Some thyroidologists prefer the same management of CH 
regardless of etiology and do not search to establish a 
cause but in cases of an absent or ectopic thyroid gland, 
patients require lifelong therapy, whereas in cases of an 
ectopic thyroid gland, therapy can be discontinued later 
on. However, some parents and doctors are hesitant to 
stop treatment in children with CH if a scan reveals 
ectopic glands (12). Furthermore, patients with CH due to 
thyroid agenesis present with worse neuropsychological 
development than other causes of CH, thereby requiring 
higher doses of L-thyroxine (13). Thus, the determination 
of CH etiology is important for predicting severity, 
outcome, and the consequences of L-thyroxine titration 
and also for precise genetic counselling (14).

Thyroid ultrasonography is a cost effective, readily 

available, sensitive, non-invasive imaging modality 

which allows repeatable, safe and comfortable 

examination of thyroid gland without requiring patient 

preparation and radiation exposure (15). Despite its 

simplicity, ultrasonography requires sound theoretical 

background as well as experienced sonographer and 

quality equipment (16).  Another weakness of this 

imaging tool is its limited value for the evaluation of 

thyroid gland function, whereas scintigraphy reflects the 

functional status of the gland. Takashima et al. have 

reported that ultrasonography showed 75% sensitivity for 

detecting thyroid ectopia. According to their 

recommendation, scintigraphy is necessary for patients 

with absent gland in normal location on ultrasonography 

to confirm ectopia and to differentiate between ectopia 

and true aplasia. According to their final report, careful 

ultrasonography of the neck in association with 

biochemical laboratory data is enough in more than 54% 

of CH patients and the indication of scintigraphy (16).

Thyroid scintigraphy is the gold standard to identify 

functioning thyroid tissue and provides proper functional 

information about thyroid gland as well as anatomical 

location, size, and absence (18). 
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ABSTRACT

Congenital hypothyroidism (CH) is the most common congenital 
endocrine disorder and is a common, preventable cause of mental 
retardation and growth failure if thyroid hormone replacement is 
ensured at the proper time and dose. It is well documented that without 
L-thyroxine replacement from early life, CH causes irreversible 
neuro-developmental impairment. The three main causes of congenital 
hypothyroidism are: a) dysembryogenesis, i.e., thyroid dysgenesis, b) 
dyshormonogenesis and c) transient hypothyroidism. Thyroid 
dysgenesis includes agenesis and/or the complete absence of the 
thyroid gland.The diagnosis of CH through new born screening (NBS) 
program in Bangladesh has greatly contributed to the start of treatment 
within an adequate time frame since 1999 but the etiological diagnosis 
is usually delayed until the age of 3 years. 

This reported case of a 13 years old teenage girl emphasized the 
importance to find the etiology of her CH diagnosed on day 10 after her 
birth. The importance of assessing biochemical status of thyroid along 
with high resolution neck ultrasound (HRUS) and 99mTc-thyroid 
scintigraphy could change the entire scenario and ensure proper 
treatment of CH in a place far away from the capital city.
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INTRODUCTION

Congenital hypothyroidism (CH) is a condition that 
results from inadequate thyroid hormone production at 
birth. The three main causes of congenital hypothyroidism 
are dysembryogenesis, dyshormonogenesis, and transient 
hypothyroidism (1). Dysembryogenesis includes 
agenesis, i.e., the complete absence of the thyroid gland, 
and also an ectopically positioned thyroid gland (2). In 
CH patients, early diagnosis is critical for appropriate 
therapy planning to avoid future growth and development 
disorders. The determination of the etiology of CH is 

crucial for predicting its severity and outcome, as well as 
the impact of the dose of L-thyroxine during substitution. 
Imaging with high resolution ultrasound (HRUS) and 
thyroid scintigraphy and their successful interpretations 
are a big aid for patients with thyroid developmental 
anomalies of different ages and clinical presentations. 
Though the sensitivity and specificity of thyroid 
scintigraphy are high for detecting thyroid gland 
abnormalities, some conditions may mimic thyroid 
agenesis(3). Because of its simplicity, thyroid ultrasound 
examination is now an essential part of routine thyroid 
gland evaluation, but it requires a solid theoretical 
foundation and an experienced hand.

CASE REPORT  

A 13-year-old, hypothyroid teenage girl visited the 
Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Dinajpur, for routine thyroid hormone tests. 
She was a known case of CH since she was 10 days old, 
with a history of normal delivery from 
non-consanguinous parents who never had any thyroidal 
illness. Initially, her mother noticed constipation, and 
then medical investigations confirmed her diagnosis as a 
case of CH. She has been taking thyroxine (LT4) 
supplements in different doses from local doctors but has 
failed to achieve biochemically euthyroid status.

The young girl looked short statured for her age, slightly 
overweight rough skin, scanty and rough hair with mild 
mental retardation and delayed puberty (recent onset of 
menarche at 13 years). She was born at home to a family 
of low socio-economic conditions and her mother was 
never screened for hypothyroidism. The girl appeared 

CASE 4

A 46-year-old hypertensive man underwent 

hemi-thyroidectomy in 2015, which was reported as 

multinodular goiter. In 2019, he developed a scalp 

swelling in the occipital region. A CT scan of the brain 

showed a large expansile mass lesion, approximately 3.1 

X 4.7 X 4.6 cm in size, in the right side of the occipital 

bone (Figure 11) which was more in favor of an 

intra-osseous meningioma. Excision of the mass 

revealed metastatic follicular carcinoma in 

histopathology. Completion thyroidectomy with central 

compartment clearance was done in 2019 followed by 

RAIT with 50 mCi of 131I outside Bangladesh 1.5 months 

after the second surgery. Post-therapy scan (RxWBS) 

showed abnormal tracer uptake in the left thyroid bed 

with no distant metastasis. In 2020, a large-dose scan 

(DxWBS) revealed functioning remnant tissue in the 

thyroid bed with skeletal metastases involving the skull 

and left clavicle. During follow-up in 2021, his TSH 

level was 0.9 mIU/Lon-levothyroxine), serum Tg was 

less than 0.2 ng/mL and anti-TgAb level was less than 

1.30 IU/mL. Both the serum calcium and the serum 

parathormone were unremarkable. Neck ultrasound 

reported empty right thyroid bed but a 1.7X 1.1 cm sized 

hypoechoic area in the left thyroid bed. Follow-up CT 

scan of the brain showed no abnormality at the same 

time. Between 2020 and 2022, the patient received four 

additional RAIT doses (200, 150, 200, and 150 mCi, 

respectively) with a total of 750 mCi of I131 till now. 

However, the latest RxWBS in 2022 showed multiple 

small foci of tracer concentration in the skull, more in the 

occipital, parietal, and temporal bones, and also a single 

focal area at the sternal end of the left clavicle, while the 

thyroid bed being empty (Figure 12) and serum Tg level 

being normal (1.97 ng/ml).

hypoactive and not interested in the surroundings with 
poor class performance at school. 

Physical examination revealed that the patient was 
overweight (59 kg) with a height of 5 feet only. 
Mentionable physical features included short neck, 
slightly coarse facial features and dry skin. Vital signs 
were normal with no evidence of pot belly or umbilical 
hernia. Abdominal ultrasound revealed normal findings 
as well. Neurological examination showed minimal 
hyporeflexia of deep tendon reflexes. Pulmonary and 

cardiac examinations were within normal limits but her 
pulse rate was 90 beats /min.

Surprisingly, serum TSH measured at INMAS, Dinajpur 
was found lower than normal (0.08 µIU/ml). Previous 
serum TSH levels and irregular follow-ups since her birth 
(Table 1) revealed that, while the diagnosis of primary 
hypothyroidism was established immediately after her 
birth and replacement therapy with LT4 was initiated to 
normalize TSH levels, the doses were insufficient, with a 
recent overdose causing iatrogenic hyperthyroidism.

Figure 2: 99mTc- thyroid scan image showing nasal 
activity and bilateral salivary gland uptake of 9mTc with 
no radiotracer uptake in the thyroid bed or any other 
ectopic sites of neck, suggesting athyrosis.

An HRUS of neck was done with a Philips L12-5 linear 
probe of Philips Affiniti 70G ultrasound machine and no 
thyroid tissue was found in thyroid bed or other ectopic 
locations. Neck vessels were normal in calibre and 
vascularity was unremarkable in the thyroid area (Figure 1). 

After discontinuing oral LT4 for 2 weeks, a thyroid scan 
was done with I/V injection of 02 mCi  
99mTc-pertehnetate and a waiting period of 30 minutes. 
Mediso Nucline TH 33 gamma camera was used for 
imaging and the scan images revealed no tracer 
concentration in the thyroid bed or in any other ectopic 
locations (Figure 2). 

DISCUSSION 

Congenital hypothyroidism (CH) is a severe deficiency 
of thyroid hormone in newborns due to inborn errors of 
thyroid hormone biosynthesis (dyshormonogenesis) or 
improper development and/or abnormal position of the 
thyroid gland (dysgenesis) (4-6). It is the most common 
congenital endocrine disorder and a preventable cause of 
mental retardation. The overall incidence is about 1:4000, 
and among them, 85% of cases are sporadic, while 15% 
are hereditary (7). Thyroid agenesis is the complete 
absence of the thyroid gland, which is less common than 
ectopic glands or hypoplasia (8). Diagnosis of CH is done 
either by neonatal screening or estimation of hormones in 
a symptomatic patient showing high TSH and low levels 
of serum T4 and free T4 (9). Following a CH diagnosis, 
immediate administration of Levothyroxine is critical for 
newborn neuropsychological development (10). 

However, etiological diagnosis may be delayed until 3 
years of age considering the priority to develop the 
central nervous system, growth, and cognitive functions 
first (11). 

Some thyroidologists prefer the same management of CH 
regardless of etiology and do not search to establish a 
cause but in cases of an absent or ectopic thyroid gland, 
patients require lifelong therapy, whereas in cases of an 
ectopic thyroid gland, therapy can be discontinued later 
on. However, some parents and doctors are hesitant to 
stop treatment in children with CH if a scan reveals 
ectopic glands (12). Furthermore, patients with CH due to 
thyroid agenesis present with worse neuropsychological 
development than other causes of CH, thereby requiring 
higher doses of L-thyroxine (13). Thus, the determination 
of CH etiology is important for predicting severity, 
outcome, and the consequences of L-thyroxine titration 
and also for precise genetic counselling (14).

Thyroid ultrasonography is a cost effective, readily 

available, sensitive, non-invasive imaging modality 

which allows repeatable, safe and comfortable 

examination of thyroid gland without requiring patient 

preparation and radiation exposure (15). Despite its 

simplicity, ultrasonography requires sound theoretical 

background as well as experienced sonographer and 

quality equipment (16).  Another weakness of this 

imaging tool is its limited value for the evaluation of 

thyroid gland function, whereas scintigraphy reflects the 

functional status of the gland. Takashima et al. have 

reported that ultrasonography showed 75% sensitivity for 

detecting thyroid ectopia. According to their 

recommendation, scintigraphy is necessary for patients 

with absent gland in normal location on ultrasonography 

to confirm ectopia and to differentiate between ectopia 

and true aplasia. According to their final report, careful 

ultrasonography of the neck in association with 

biochemical laboratory data is enough in more than 54% 

of CH patients and the indication of scintigraphy (16).

Thyroid scintigraphy is the gold standard to identify 

functioning thyroid tissue and provides proper functional 

information about thyroid gland as well as anatomical 

location, size, and absence (18). 
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Most of the guidelines recommend that scintigraphy be 

performed at the age of three to five years; during that 

period, LT4 supplementation should be discontinued for 

four weeks, which is also necessary for the differentiation 

of transient from permanent forms of CH (19-21) . 

Another guideline recommended that, despite 

administration of LT4 therapy, TSH levels may remain 

elevated for many days, during which time scintigraphy 

can be performed in the natal period when treatment has 

not yet been started if nuclear medicine services are 

available (22). Some clinicians hesitate to recommend 

neonatal scintigraphy for children with CH because of 

perturbation about delaying L-thyroxin therapy or 

concern about radiation exposure, or both (23).

To attain a secure diagnosis, HRUS of the neck should be 
performed as soon as possible and not much later, as it 
was in this reported case, after a long-term use of thyroid 
hormone supplementation. The limitation of 
ultrasonography is that when the thyroid is ectopic, its 
location is not always defined, in which case scintigraphy 
is superior, being effective in accurately locating the 
gland along the embryonic migration path (24). In the 
present study, we observed very good agreement between 
the two tests regarding thyroid location. As the thyroid 
gland was not visualized by HRUS of the neck, our 
facility could promptly allow us a scintigraphic 
correlation for this young girl. However, clinicians 
should keep in mind that scintigraphy results can be 
interrupted by prior exposure to iodine-containing agents 
or medical conditions that may mimic thyroid agenesis, 
e.g., autonomously functioning isthmus nodule, bilobar 
thyroiditis, bilateral cold nodules, or amyloidosis of the 
thyroid gland. In those situations, thyroid ultrasound 
provides higher diagnostic accuracy with higher 
sensitivity and specificity (25).

Thyroid agenesis patients need higher doses of 
medication and close monitoring, particularly early in 
life. The goals of treatment are to raise serum T4 as 
rapidly as possible into the normal range, adjust the 
L-thyroxine dose with growth to keep the serum T4 and 
free T4 in the upper limit of the normal range, and keep 
TSH normal, thereby maintaining normal growth and 
development while avoiding overtreatment (26).

CONCLUSION

Thyroid scintigraphy is more than a complementary test 
to ultrasonography. Following a CH diagnosis, an HRUS 
of the neck in the first years of life enables the diagnosis 
of hypoplasia or non-visualized thyroid glandbased on 
the clinical scenario, which may be confirmed with a 
thyroid scan, a simple imaging modality of Nuclear 
medicine.
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Most of the guidelines recommend that scintigraphy be 

performed at the age of three to five years; during that 

period, LT4 supplementation should be discontinued for 

four weeks, which is also necessary for the differentiation 

of transient from permanent forms of CH (19-21) . 

Another guideline recommended that, despite 

administration of LT4 therapy, TSH levels may remain 

elevated for many days, during which time scintigraphy 

can be performed in the natal period when treatment has 

not yet been started if nuclear medicine services are 

available (22). Some clinicians hesitate to recommend 

neonatal scintigraphy for children with CH because of 

perturbation about delaying L-thyroxin therapy or 

concern about radiation exposure, or both (23).

To attain a secure diagnosis, HRUS of the neck should be 
performed as soon as possible and not much later, as it 
was in this reported case, after a long-term use of thyroid 
hormone supplementation. The limitation of 
ultrasonography is that when the thyroid is ectopic, its 
location is not always defined, in which case scintigraphy 
is superior, being effective in accurately locating the 
gland along the embryonic migration path (24). In the 
present study, we observed very good agreement between 
the two tests regarding thyroid location. As the thyroid 
gland was not visualized by HRUS of the neck, our 
facility could promptly allow us a scintigraphic 
correlation for this young girl. However, clinicians 
should keep in mind that scintigraphy results can be 
interrupted by prior exposure to iodine-containing agents 
or medical conditions that may mimic thyroid agenesis, 
e.g., autonomously functioning isthmus nodule, bilobar 
thyroiditis, bilateral cold nodules, or amyloidosis of the 
thyroid gland. In those situations, thyroid ultrasound 
provides higher diagnostic accuracy with higher 
sensitivity and specificity (25).

Thyroid agenesis patients need higher doses of 
medication and close monitoring, particularly early in 
life. The goals of treatment are to raise serum T4 as 
rapidly as possible into the normal range, adjust the 
L-thyroxine dose with growth to keep the serum T4 and 
free T4 in the upper limit of the normal range, and keep 
TSH normal, thereby maintaining normal growth and 
development while avoiding overtreatment (26).

CONCLUSION

Thyroid scintigraphy is more than a complementary test 
to ultrasonography. Following a CH diagnosis, an HRUS 
of the neck in the first years of life enables the diagnosis 
of hypoplasia or non-visualized thyroid glandbased on 
the clinical scenario, which may be confirmed with a 
thyroid scan, a simple imaging modality of Nuclear 
medicine.
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