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Abstract: 

Objective: Thyroid scintigraphy (TS) offers valuable information on thyroid 

anatomy and functional state of the gland. It is currently employed in both diagnosis 

and management of thyroid disorders. Data of 440 patients with thyroid disorders 

referred to thyroid scintigraphy at Sohag University Hospital has been analyzed in this 

study. Diagnostic contribution and indication of TS to thyroid disorders in adult and 

children have been assessed.  Methods: It is a hospital-based cross-sectional 

descriptive study where all cases referred for TS at Sohag Institute Nuclear Medicine 

Unit from the 1st of November 2015 to the 31th of October 2018 were considered. 

Results: Four hundred forty patients were referred to our unit with 84% female. The 

mean patient’s age was 43.0 years. Sixty percent of the patients were referred for 

thyroid scan due to primary toxic goiter (Grave’s disease), the second indication was 

post-thyroidectomy especially in differentiated thyroid cancer to estimate residual 

cancer thyroid and starting radioactive iodine treatment.  Conclusion: Thyroid 

scintigraphy is an integral part of thyroid evaluation. However, it has been shown to 

be of small practical use in euthyroid patients with diffuse or multinodular goiters, or 

adult patients with hypothyroidism. It has great diagnostic and prognostic roles in 

congenital hypothyroidism. This emphasizes the importance of increasing the 

clinicians’ awareness of TS when indicated and when not necessarily needed. 

Keywords: Thyroid disorders; Thyroid scintigraphy; thyrotoxicosis; congenital 

hypothyroidism.

Introduction  

 

Thyroid gland has a tremendously 

important role in regulating the 

metabolic functions like heart rate, 

cardiac output, lipid metabolism, heat 

regulation, and skeletal growth. In 

addition, it is markedly essential for 

the central nervous system (CNS) 

growth and maturation in infant and 

children.1,2 Advances in thyroid 

imaging have improved diagnosis, 

treatment, follow-up, and prognosis of 

the thyroid diseases such as thyroid 

nodule, goiter, thyroiditis, and thyroid 

cancer.  
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TS is one of the nuclear medicine 

procedures that produce a visual 

display of functional thyroid tissue 

depending on the selective uptake of 

various radionuclides by thyroid tissue. 
3,4 In addition to the morphological and 

anatomical information gained on the 

base of ultrasonography, TS pictures 

give qualitative and quantitative ideas 

on functional thyroid tissue.5 

Consequently, the general indications 

for scintigraphy are wide including 

congenital hypothyroidism (CH), 

thyrotoxicosis, and thyroiditis. 

Moreover, it is used to evaluate the 

extent of retrosternal goiter and ectopic 

thyroid (when ultrasound is incapable 

to visualize the lower pole of the 

thyroid gland). In the case of goiter 

without clear dominance of one 

nodule, scintigraphy is used to choose 

the biopsy site. 6,7 Moreover, TS offers 

an extra technique for defining the 

qualified severity of thyroid disease 

that is less pretentious by the presence 

of concurrent non-thyroidal illness than 

laboratory evaluations. 8 

Thyroid scan plays a complementary 

role in diagnosis of hypothyroidism in 

infancy to confirm the underlying 

etiology. It detects patients who should 

be given lifelong replacement therapy 

(hypo plastic ectopic thyroid) and 

identified patients who need re-

evaluation (non-visualization or 

dyshormonogenesis). Ultrasound is 

less sensitive in detecting ectopic 

thyroid. However, TS detects ectopic 

foci of thyroid tissue.9 

Actually, thyroid disorders are 

varying in diagnosis and treatment. We 

noticed that there is lack of awareness 

and incomplete information among 

clinicians and some surgeons with 

respect to scan benefits and 

indications. 

Therefore, the objective of the 

current study is to analyze the 

scientific indications of TS based on 

the author’s clinical experience. 

Patients and Methods: 

 

Research design: 

The current research is a hospital-

based cross-sectional descriptive study 

where all cases referred for thyroid 

scintigraphy 99mTc scans in the 

Nuclear Medicine Unit at Sohag 

Institute Nuclear Medicine from the 1st 

of November 2015 to the 31th of 

October 2018 were included.   

Study instrument 

All referred patients underwent 

through routine evaluation protocol 

used in the Nuclear Medicine Unit, 

Cancer Institute, Sohag city, Egypt in 

accordance with the local institutional 

policy according to International 

Nuclear Medicine Procedure 

Guidelines for Thyroid Scintigraphy. 

The first step before scintigraphy is to 

collect history and medical information 

required for planning such as thyroid 

function tests results (TSH, Free T4 

and possibly Free T3), previous and 

current medication, and results of other 

relevant investigations (e.g. ultrasound 

(US) and previous scintigraphy). 

The procedure of TS using Tc 99m 

includes imaging 20 minutes after the 

intravenous administration of 5-10mCi 

of 99mTc. 10 

A scintillation camera equipped with 

parallel whole collimator is used. The 

camera setting is placed on the 140keV 

photo peak of 99m Tc-pertechnetate, 

with a 10% window. Left and right 

anterior oblique images are obtained 

for 100 000 to 300 000 counts (or 5 

minutes) each, the patient is supine, 

and the neck extended.11 The oblique 

images are important for the 

documentation of laterally and 

posteriorly placed nodules. These 

nodules could be missed in anterior 

images alone. Lead marker is placed at 

the sternal notch to assess the size of 

the thyroid gland.12 Typically, thyroid 

gland is symmetrical, and the lobes 

lateral borders are straight to convex. 
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Tracer is normally seen in salivary 

glands and background.13 Certainly, TS 

is respected to diagnose the functional 

status of a nodule that may be ‘hot’ 

,‘warm’ or ‘cold’ depending on 

whether the tracer uptake is greater 

than, equal to or less than the 

surrounding normal thyroid tissue 

respectively. 

In CH, Tc-99m TS were 

recommended before beginning the 

treatment. However, this test in our 

region is not accepted by parents or 

even by some of pediatrician to be 

used especially before starting 

treatment. Thus, those children were 

assessed at their 3rd–4th years of age.  

Based on Tc-99m TS, the thyroid 

gland is classified as normal scan, 

ectopic, total agenesis, hemiagenesis, 

dyshormonogenesis, and athyrosis. 

CH children were referred to the 

Phoniatric Unit at Sohag University to 

evaluate their language and cognitive 

abilities as follow: cognitive 

performance was evaluated by 

Stanford Binnet Intelligence Scale 5th 

version for determination of 

intelligence quotient (IQ). Language 

skills were assessed by the 

standardized test and quantitative 

measures of communication 

difficulties, determined by age. Total 

language age deficit was calculated as 

the difference between the 

chronological age at the time of 

evaluation and the corresponding 

language age scores obtained at that 

time.  

 

Ethical considerations: 

Ethical approval for this study was 

obtained from ethical committee of the 

Faculty of Medicine, Sohag University. 

A written informed consent was 

obtained from the parent/caregiver of 

the children to participate in the study. 

 

Statistical analysis: 
 

Statistical Package for the Social 

Science (SPSS) program (version 20) 

was used for grouping, tabulation, and 

statistical analysis of the data. Sample 

characteristics were summarized using 

the mean and the standard deviation 

(SD) for continuous variables and 

percentage for categorical variables  

 

Results: 

 

Four hundred forty consecutive 

referrals were received over three 

years. The majority of patients scanned 

were female (84%) versus 16% of 

male. The mean age was 43.0 years 

(43.0 ±12.5) with range from 3-75 

years. Thyroid function test, (TSH) 

was suppressed in 70% of patients and 

normal in 18% while 12% of patients 

had no blood results (Fig. 1). 

 

 

Figure 1: Shows the thyroid function test (TSH) 

among studied patients. 
 

Patients were grouped according to 

the reason for scintigraphy as shown in 

figure (2). The highest percentage of 

the patients referred for TS were 

confirmed to have a primary toxic 

disease (Graves' disease) (60%) 

followed by patients with after 

thyroidectomy. They mainly referred 

for detecting whether there is a sizable 

https://www.thesaurus.com/browse/certainly
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thyroid tissue residual that needs 

surgical completion or not (23%). Five 

percent was a suspected nodule 

detected by clinical examination or 

sonar, multinodular goiter (4%), goiter 

(3%), thyroiditis (3%) of patients. The 

lowest percentages were for congenital 

hypothyroidism (2 %).  

 

 

 
Figure 2: Distribution of the studied cases diagnosis 

 

Figure 3: Show different types of thyroid disease as 

(A) shows goiter (B) Grave's disease with pyramidal 

lobe (C)Multinodular goiter. 

 

Regarding to the CH findings on 

scan, there were three cases (15%) 

diagnosed as thyroid hypoplasia, two 

cases (10%) diagnosed as thyroid 

agenesia, one case (5%) diagnosed as 

ectopic thyroid, and three cases (15%) 

who were confirmed as transient CH 

had normal thyroid gland. The mean 

total language age deficit (year) and IQ 

values for each CH children according 

to the etiological finding by scan are 

shown in table (I). 

 

 

 

 

 

 

Table1:  Association between the language and 

cognitive abilities and the variables of CH 

etiology. 
CH Etiology % Total 

Language 

age deficit 

(year) 

Mean IQ 

Agenesia (N=2) 10% 2.75 45 

Hypoplasia (N=3) 15% 0.7 69 

Ectopia (N=1) 5% 0.5 73 

Transient CH 

(N=3) 

15% 0.2 97 

 

Discussion : 
 

Thyroid gland is a hormonal 

secreting organ that regulates body 

metabolism. Thyroid gland diseases 

are a public health problem worldwide.  

Thyroid disorders can range from a 

small, harmless goiter (enlarged gland) 

that needs no treatment to life 

threatening diseases, such as thyroid 

cancer.14 The commonest cause of 

thyroid disorders is iodine deficiency, 

almost one third of the world’s 

population lives in the area of iodine 

deficiency. 15 

 TSH serum level measuring is the 

most important and sensitive test for 

screening of thyroid disorders because 

serum TSH has a log linear 

relationship with circulating thyroid 

hormone levels; a twofold change in 

Free Thyroxin (FT4) will produce a 

100-fold change in TSH. Thus, serum 

TSH level is a necessary test for 

diagnosing a mild thyroid failure when 

the peripheral thyroid hormone levels 

are within normal laboratory range. 16 

The main objective of the existing 

study is to deliver a detailed 

descriptive data of all patients referred 

with thyroid complaints to the Nuclear 

Unit at Sohag Institute, Egypt over a 

period of 36 months. Analysis of the 

collected data would add in denoting 

indications of the referred thyroid scan 

in our unit.  

99mTc is most frequently used 

isotopes for thyroid scintigraphy as it is 

less expensive, more readily available, 
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it requires less time. It has the benefit 

of a minor absorbed dose to the 

thyroid, so it permits the administration 

of higher doses and permits more rapid 

imaging. 

 In our institute, the majority of 

patients that were referred for TS are 

female (84%) in agreement with 

previous studies. 17-19 The study 

conducted in Yemen in 2004 reported a 

higher prevalence of thyroid cancer in 

female than male. 19  

The majority of patients (60%) 

refereed to our unit presented with 

biochemical evidence of 

hyperthyroidism and referred 

confirming Grave’s disease. Grave’s 

disease is one of the most common 

immune diseases that affects around 

5% of the population and accounts for 

50-80% of cases of hyperthyroidism. 20 

The main role of scintigraphy in 

thyrotoxicosis is to differentiate 

between hyperthyroidism with 

augmented thyroid uptake (Graves’ 

disease, toxic nodular goiter), and 

hyperthyroidism associated with low 

thyroid uptake (thyroiditis), the 

treatment is diverse between these 

pathologies.  In our study 60% of cases 

have high uptake more than 4.5% with 

picture of intense radiotracer uptake at 

both lobes of thyroid gland, decreased 

background activity, and low TSH 

referring to grave’s disease. Thyroid 

scan has a great benefit in detecting 

Graves’ disease even when 

hyperthyroidism presents without 

clinical signs suggesting Graves’ 

disease.21 Moreover, scintigraphy can 

indicate the presence of a solitary 

“cold” nodule within the diffuse toxic 

goiter that needs more work up to 

exclude malignancy. 22 Autonomous 

nodules may appear hot or 

indeterminate and account for 5 to 10 

% of palpable nodules. 23  

In this study, 23% of thyroid scans 

done for the post total-thyroidectomy 

patients to detect if there are any 

thyroid residual size and to determine 

the subsequent management. Actually, 

the thyroid gland cancer is among the 

most common endocrine cancer. 1.0 to 

1.5% of all new cancers diagnosed 

each year in the USA is thyroid 

cancer.24 Based on recent data, thyroid 

cancer incidence has continuously 

increased in the last three decades all 

over the world.25 The causes for 

worldwide increase of thyroid cancer 

incidence are not clear. Some experts 

believe that the increased number of 

new cancers is due to the increased 

diagnostic intensity.26 Others believe 

that is a true increase linked to the 

environmental and lifestyle changes. 27-

28 

Actually, role of TS in thyroid 

nodular disease is limited. US is 

preferred more to assess any suspicious 

features that would suggest non-benign 

pathology and used for guided fine 

needle aspiration and biopsy 

(FNAB).29  

According to American Thyroid 

Association's guidance (ATA), TS only 

indicted if the solitary nodule 

presented with a low TSH “toxic 

solitary nodules”. Previous studies 

showed that scintigraphy is highly 

beneficial in patients with toxic 

solitary nodule, ectopic thyroid tissue 

and retrosternal goiters. The routine 

use of thyroid imaging in patients with 

euthyroid goiters, hypothyroidism or 

suspected non-palpable nodules has 

been shown to provide little 

information beyond that would be 

obtained from careful clinical 

palpation. 29,30 

In infant, TS is an essential 

investigation for CH. It is help 

identifying the underlying etiology of 

CH, which is important in determining 

disease severity, outcome, and 

treatment schedules. TS can 

differentiate between hypoplasia-

ectopia, non-visualization and 

dyshormonogenesis. Thyroid 
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hypoplasia confirmed when the 

radionuclide uptake is less, and a 

smaller gland is shown on US. 

However, thyroid agenesis is proved 

when both TS and US failed to 

visualize the gland. 31,32 Patients with 

athyrosis have the greatest hormonal 

alteration and need a higher hormonal 

replacement dose as well as a closer 

monitoring. Additionally, diagnosis of 

transient hypothyroidism is important 

to avoid lifelong unnecessary therapy. 
31-34  

In the current study, the children 

with thyroid agenesis had higher 

occurrence of language deficit and 

lower IQ in comparison to other CH 

children with different etiologies, in 

agreement with previous studies.35-38  

A previous study conducted with 100 

children with CH and 100 children 

without the disease, reported that 

children with thyroid agenesis had a 

higher frequency of phonological 

deviation compared with those with 

other CH etiologies. 37  

Conclusion : 
 

Thyroid Scintigraphy is a simple, 

non-invasive, cost effective tool for 

assessment of most thyroid disorders. 

If used properly it can response the 

queries that a clinician sitting in his 

clinic with a ‘patient’ and a ‘thyroid 

profile/US/FNA report’ needs to 

answer.  

There is lack of awareness and 

incomplete information among 

clinicians regarding the scan benefits 

in congenital hypothyroidism. That 

emphasizes the need for planning 

strategies to increase clinicians’ 

awareness as regard Thyroid 

Scintigraphy great benefits in 

congenital hypothyroidism. 
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