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Abstract 
Introduction: This study focuses on assessing the prevalence of normal Technetium-99m (Tc-99m) Thyroid uptake scans 
among thyrotoxic patients at a specific medical facility in Oman, named “Royal hospital-nuclear medicine department”. 
Thyrotoxicosis is a condition characterized by high levels of thyroid hormones in the body which is usually reflects as a 
high uptake in Tc-99m Thyroid Pertechnetate uptake scan. However, in some cases the scan shows normal thyroid activity 
which may lead to misdiagnosis or delayed treatment.

Aim: To determine the prevalence, or the percentage of thyrotoxic patients at the facility who have normal Tc-99m thyroid 
uptake.  This information could help to improve the understanding of the underlying causes of thyrotoxicosis and inform 
treatment decisions for affected patients.

Methodology: It is a retrospective study that was conducted at the Royal Hospital during the period between February and 
May 2022 with a total number of 102 patients included.

Results: It has revealed a significant percentage of thyrotoxic patients with normal Tc-99m thyroid uptake levels, out of 102 
patients, 38 patients (37.25%).

Conclusion: The importance of considering normal Tc-99m thyroid uptake as a potential finding in thyrotoxic patients un-
dergoing thyroid scintigraphy has been highlighted and the possible underlying causes have been identified. Such knowl-
edge is expected to improve the accuracy of Thyroid uptake scan’s reporting and reduce the likelihood of misdiagnosis or 
delayed treatment.
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Introduction

Thyroid disorders are prevalent globally and affect people of 
all ages. Thyrotoxicosis, also known as hyperthyroidism, is a 
common endocrine disorder characterized by increased secre-
tion of thyroid hormones resulting in elevated basal metabolic 
rate, weight loss, tachycardia, and sweating [1]. It is usually di-
agnosed by clinical examination, laboratory tests, and imaging 
studies, including Technetium-99m (Tc-99m) pertechnetate 
thyroid scan [2].
Tc-99m pertechnetate is a radioactive tracer that is taken up 
by the thyroid gland and visualized using nuclear medicine im-
aging [3].
The most common causes of thyrotoxicosis are as follow; 
Graves' disease, toxic multinodular goiter, toxic adenoma, 

subacute thyroiditis and less commonly exogenous thyrotoxic 
medication and exposure to iodine-rich substances [4].
Tc-99m thyroid uptake scan is a widely used imaging test for 
the diagnosis and evaluation of thyroid diseases. However, 
normal Tc-99m thyroid uptake has been observed in some thy-
rotoxic patients, which may lead to misdiagnosis or delayed 
treatment. The prevalence and causes of normal Tc-99m thy-
roid uptake in thyrotoxic patients have not been well studied.
The objective of this study is to determine the prevalence of 
normal Tc-99m thyroid uptake among thyrotoxic patients at 
one of the biggest tertiary hospitals in Oman, the Royal hos-
pital.
The aim of this study is to increase the awareness of normal 
Tc-99m thyroid uptake among thyrotoxic patients and trace 
the underlying causes of normal uptake in clinically and bio-
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medically toxic patients, which could lead to improved diag-
nostic accuracy and enhance patient management.

Materials and Methods

This is a retrospective study of medical records of patients 
who underwent Tc-99m pertechnetate thyroid scan at nuclear 
medicine department, Royal hospital in Oman, between Feb-
ruary 1st, 2022, and May 31, 2022. A total of 102 patients 
with thyrotoxic symptoms and diagnosis of thyrotoxicosis 
confirmed by laboratory tests and clinical examination were 
included in the study.
Tc-99m pertechnetate thyroid uptake scan procedure is a di-
agnostic procedure used to evaluate thyroid gland and detect 
any functional abnormalities.

Thyroid Uptake Procedure’s Protocol
As preparation for the test, the patients are instructed to dis-
continue certain medications that can interfere with thyroid 
function, usually their antithyroid medications. The interrup-
tion of medication is variable based on the type of medication 
as follow; carbimazole is stopped for 3-5 days and Propylthio-
uracil (PTU) for 5-7 days.
Patients were asked to fill out a pre-procedure's questionnaire 
prior to undergoing the thyroid uptake scan. The question-
naire was designed to gather information about the patient's 
age, gender, and any medical conditions they have been diag-
nosed with. It also included enquiries about their medications 
which might affect the study results, especially thyroid hor-
mone replacement therapy or antithyroid medications.
In addition, patients were requested into describe any symp-
toms related to thyroid gland malfunction, such as fatigue, 
weight changes, or heart rate abnormalities. Previous thyroid-
related procedures, recent enhanced CT scan or surgeries 
were highlighted too.
The questionnaire was typically completed in the waiting area 
before the scan, under the supervision of a member of the 
study team.
The information gathered from the pre-procedure question-
naire was used in the analysis of the study results, for ex-
ample, by collecting information about the patient's medical 
history and medications, the study team was able to identify 
potential factors that could affect thyroid function and there-
fore, its  radiotracer uptake. This information was then used in 
conjunction with the results of the thyroid uptake scan to help 
identify potential thyroid abnormalities and evaluate underly-
ing causes in the studied participants.
Tc -99m pertechnetate thyroid uptake scan was performed by 
trained nuclear medicine technologists under the supervision 
of a nuclear medicine physician, following the departmental 
standard operating procedure, which is typically a painless 
procedure that takes about 30-60 minutes to be completed.
A thyroid uptake was considered normal when the radiotrac-
er activity ranged between 0.4-4% which is the local normal 

range for thyroid uptake in the Royal hospital.
The data collected has included patient demographics, labora-
tory results, findings from thyroid ultrasound, global thyroid 
uptake results, scintigraphic findings and diagnosis, anti-thy-
roid medications and the number of days of medication inter-
ruption as well as history of COVID-19 infection prior to begin-
ning of thyrotoxic symptoms. 
Certain patients were excluded from participation in the study 
based on specific criteria which was designed to ensure that 
the study results were as accurate and reliable as possible.
Patients who met any of the following criteria were excluded 
from participation in the study:
1-Congenital hypothyroidism: Patients who had been diag-
nosed with congenital hypothyroidism were excluded from 
the study.
2-Failure to fill out the questionnaire: Patients who did not 
complete the pre-procedure questionnaire were excluded 
from the study. This was because the questionnaire was an im-
portant component of the methodology used in this research 
study, and failure to complete it could result in missing impor-
tant patient’s information.
3-Non-toxic multinodular goiter  patients were excluded from 
the study. This was because this condition is typically man-
aged differently than toxic goiter.

Data Analysis
Data collected was analyzed using descriptive statistics to de-
termine the frequency and distribution of variables such as 
age, sex, diagnosis, and medications. The results of blood tests 
and ultrasound findings were also analyzed to identify any pat-
terns or correlations.

Ethical considerations
The study was conducted and approved by the local hospital 
ethical institutional review board. No verbal or written con-
sent was obtained from the patients as it is a retrospective 
study, however, their personal and medical information was 
kept confidential.

Results

A total of 102 thyrotoxic patients were included in the study, 
of which 38 (37.25%) had normal Tc-99m thyroid uptake. The 
mean age of the patients was 41.5 years, and 58.4% were 
female (Figure 1&2). The most common diagnosis based 
on Tc-99m thyroid uptake scan findings was Graves' disease 
(40.19%), followed by heterogenous normal uptake (37.25%) 
and thyroiditis (10.78%) (Figure-3).
Cases with normal Tc-99m thyroid scan (38, 37.25%) has 
showed an activity ranging from 0.4-4%. Further analysis re-
vealed that eight of these patients had cold nodules detected 
by scan or ultrasound. Two patients had medical history sug-
gestive of having recovered thyroiditis based on clinical pre-
sentation, elevated ESR/CRP, and ultrasound findings. Four 
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patients had a history of COVID-19, and their normal thyroid 
uptake may be related to COVID-19-related thyroiditis. One 
patient did not stop taking carbimazole at the time of the 
scan, while another patient had a recent CT scan that may 
have affected their thyroid uptake (0.9%). Additionally, one 
female patient was diagnosed during pregnancy with postpar-
tum thyroiditis, which is a self-limiting condition. However, for 
21 patients, no clear underlying cause for their normal thyroid 
uptake could be identified.
After analyzing the results of a pre-procedure questionnaire 
question related to COVID-19 infection history, it was found 
that 18 out of the surveyed patients, have reported develop-
ing the thyroid symptoms after a history of COVID-19 infec-
tion. Further evaluation of these 18 patients revealed that 8 of 
them were diagnosed with Graves' disease on thyroid uptake 
scans and 4 had picture of thyroiditis on thyroid uptake scans. 
It is also important to note that some patients who reported 
thyroid symptoms after a history of COVID-19 infection may 
have normal thyroid uptake scans, as was the case for 4 out of 
the 18 patients in this analysis (Figure-4).   

Discussion

The current study aimed to investigate the prevalence and 
causes of normal Tc-99m thyroid uptake among thyrotoxic 
patients. Our findings revealed that 37.25% of the thyrotoxic 
patients had a normal thyroid uptake, which is consistent with 
previous studies [5-7].
There are limited studies directly reporting the prevalence of 
normal Tc-99m pertechnetate thyroid uptake in thyrotoxic pa-
tients. However, a few studies and reviews have mentioned 
the possibility of observing normal thyroid uptake in certain 
cases of thyrotoxicosis. 
In a study by Al-Muqbel et al, researchers evaluated 155 thy-
rotoxic patients who underwent Tc-99m thyroid uptake scan. 
They found that 49 of these patients had normal thyroid up-
take. The overall prevalence of normal thyroid uptake in their 
population was 31% [5].
In addition, Sucupira et al. has evaluated a population of 18 
patients with hyperthyroidism where (total 18 patients) and 
four of them reported a pooled prevalence of normal Tc-99m 
thyroid uptake of (22%) [6].
Another study by Ikekubo et al., has evaluated 201 of un-
treated thyrotoxic patients who underwent Tc-99m thyroid 
pertechnetate scan. Of these, 24 patients (11.9%) had normal 
thyroid uptake which is the lowest rate reported compared 
to our study and to Al-Muqbel et al. and Sucupira et al. The 
researchers in this study, have found that the patients with 
normal uptake were more likely to have early stage of Graves' 
disease which is a possibility that has not described in previ-
ous studies [7].
These studies suggest that a significant proportion of thyro-
toxic patients may have normal thyroid uptake on Tc-99m scin-
tigraphy and the reasons behind this phenomenon could be 
multifactorial. It can be due to recovering subacute thyroiditis, 
factitious thyrotoxicosis [8], transient thyrotoxicosis or early 
Graves’ disease [7]. Moreover, the use of iodinated contrast 
agents, amiodarone, and lithium can also lead to normal thy-

roid uptake [9,10]. 
Interestingly, in our study the most common cause of normal 
thyroid uptake among thyrotoxic patients was multiple cold 
nodules (eight patients) which can reduce the thyroid uptake 
by occupying a significant portion of the gland and decreasing 
the overall function of the thyroid gland. Additionally, recov-
ering thyroiditis and COVID-19 associated thyroiditis was an-
other common cause of normal thyroid uptake, which agree 
with previous studies’ results.
In contrast, factitious thyrotoxicosis was not a common cause 
of normal thyroid uptake in our study. This finding is incon-
sistent with some previous reports which suggested factitious 
thyrotoxicosis as a possible reason for normal thyroid uptake 
in some patients. However, our study had a limited sample 
size, which might have affected the results.
Regarding COVID-associated thyroiditis, is a newly recognized 
phenomenon that warrants further investigation and careful 
long-term follow-up Lania et al. has shown in their study that 
COVID-19 can affect the thyroid gland, leading to thyroid dys-
function and inflammation in some patients. A study of hos-
pitalized COVID-19 patients found that significant number of 
them had thyrotoxicosis due to a form of subacute thyroiditis 
related to SARS-CoV-2 (Muller et al., 2020). Another study by 
Brancatella et al. has described 4 patients with subacute thy-
roiditis related to SARS-CoV-2 infection. [11-13]. 
Overall, the findings of this study analysis suggested that 
COVID-associated thyroiditis may be a potential complication 
of COVID-19 infection and patients who report thyroid symp-
toms after COVID-19 infection should be evaluated and moni-
tored for thyroid dysfunction or autoimmune thyroid disease.
Our study had some limitations, including the limited sample 
size. Furthermore, the study population was limited to a single 
center, which might limit the generalizability of our findings. 
Larger multicenter studies are needed to confirm our results 
and further assess the effect of normal thyroid uptake on the 
thyrotoxic patients' management.

Conclusion

The results of this study will provide valuable information on 
the prevalence and causes of normal Tc-99m thyroid uptake 
among thyrotoxic patients in Oman, which will contribute to 
the body of knowledge on thyroid disorders and help improve 
the diagnostic accuracy of thyroid uptake scan and patient 
management.
Our study indicates that normal Tc-99m thyroid uptake is prev-
alent among thyrotoxic patients, and its causes are diverse. 
Therefore, Nuclear medicine physicians should consider the 
possibility of underlying colds nodules, thyroiditis, and other 
causes of normal thyroid uptake when interpreting thyroid up-
take scans in thyrotoxic patients. Further studies with larger 
sample sizes are needed to investigate the impact of normal 
thyroid uptake on the management and prognosis of thyro-
toxic patients.

Disclosure: No potential conflict of interest relevant to this ar-
ticle was reported.
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