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ABSTRACT
Background:

Thyroid disorders, including hyperthyroidism, hypothyroidism, and euthyroid functional states, are
considered major endocrine health problems worldwide. Due to lacking the definite differentiation of
various conditions, management will differ according to etiology. Biochemical profiles using TSH, T3,
T4 are extensively used but often cannot define the exact functional pattern. Thyroid scintigraphy is a
functional imaging test that represents how the thyroid gland works by evaluating how much tracer it
takes in. It helps doctors pinpoint abnormal areas based on increased or decreased uptake.

Objective:

To assess thyroid scintigraphy findings in patients with suspected thyroid dysfunction and correlate
imaging patterns with biochemical thyroid markers to enhance diagnostic accuracy.

Methods:

A retrospective cross-sectional study was conducted using data from 93 patients who experience thyroid
scintigraphy and thyroid function tests at diagnostic centers in Punjab, Pakistan. Hormonal values
(TSH, T3, T4) were examine to group patients biochemically. Scintigraphy uptake patterns (increased,
normal, reduced, absent) were compared with biochemical status. Descriptive and cross-tabulated
analysis was performed.

Results:

Biochemically, 48 patients were euthyroid, 23 hypothyroid, and 22 hyperthyroid. Scintigraphy classified
34 as euthyroid, 32 hypothyroid, and 27 hyperthyroid. Hyperthyroid patients show remarkably
increased tracer uptake with suppressed TSH (mean 0.18 ulU/mL) and elevated T3 (4.30 ng/mL)
and T4 (215.77 ng/dL). Hypothyroid patients demonstrated reduced or absent uptake with high TSH
(10.51 plU/mL). Although 48 patients were biochemically euthyroid, 14 of them showed abnormal
scintigraphy, indicating subclinical or structural disease. The overall correlation between scintigraphy
and biochemical results are approximately 85%.

Conclusion:

Thyroid scintigraphy provides important functional information that supplement biochemical testing
and increases diagnostic accuracy. It is particularly helpful for differentiating Graves’ disease, toxic
nodular goiter, thyroiditis, and detecting subclinical abnormalities in euthyroid patient. Combined
evaluation should be included in routine thyroid assessment for precise classification and optimal
management.
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INTRODUCTION

Thyroid dysfunction is one of the most widespread
endocrine conditions worldwide, with significant
metabolic and systemic consequences. Assessment
typically depends on biochemical thyroid function
tests (TFTs) including TSH, T3, and T4. Although
blood tests are essential, they are not always
enough to diagnose the exact thyroid disease.
Different diseases like thyroiditis, Graves’ disease,
and  autonomous nodules can  present
corresponding blood test results, but their causes
and treatments are not similar.

Thyroid scintigraphy provides functional imaging
by assessing radiotracer uptake and distribution
using Tc-99m pertechnetate or iodine isotopes.
Increased  uptake s
hyperfunctioning tissue, reduced uptake indicates
destructive or autoimmune disease, and normal

characteristic of

uptake represents physiologic thyroid function.
Combining  scintigraphy with  biochemical
findings improves the accuracy of diagnosing
thyroid disorders. This study evaluates the
correlation between biochemical results and
scintigraphy patterns in patients with suspected
thyroid dysfunction.

Methods

A retrospective cross-sectional study was regulated
using 93 patient records collected from nuclear
medicine and diagnostic laboratories in Punjab,
Pakistan. Data comprising thyroid function tests
(TSH, T3, T4) and scintigraphy reports performed
with Tc-99m pertechnetate or iodine isotopes.

Inclusion criteria:
Adults aged 18-70 years who received both
scintigraphy and biochemical testing.

Exclusion criteria:

Incomplete reports, previous thyroid surgery,
radioiodine therapy, or use of thyroid-altering
medications.

Patients were classified biochemically into
hyperthyroid, hypothyroid, or euthyroid groups.
Scintigraphy uptake was recorded as increased,
reduced/absent, or normal. Correlation was
evaluated through descriptive comparison and
pattern matching.

Results

Biochemical Classification

Biochemical Status Number of Patients Percentage

Euthyroid 48 51.6%

Hypothyroid 23 24.7%

Hyperthyroid 22 23.7%

Scintigraphy Classification

‘Scintigraphy Uptake ‘Number of Patients ‘Percentage ‘
Normal / Euthyroid 34 136.6% |
Reduced / Hypothyroid 32 34.4% |
‘Increased / Hyperthyroid ‘27 ‘29.0% ‘
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Correlatlon between Scintigraphy findings and biochemical profiles

Thyroid state No. of patients on biochemical profile]No. of patients on scintigraphy
Euthyroidism 48 34
Hypothyroidism 23 32
Hyperthyroidism 22 27
Correlation of Scintigraphy findings and
biochemical profiles.
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Euthyroidism

m biochemical prefile findings

Hormonal Patterns

Hyperthyroid patients: Mean TSH 0.18 ulU/mL,
T3 4.30 ng/ml, T4 215.77 ng/dL; increased
tracer uptake.

Hypothyroid patients: Mean TSH 10.51
ulU/mL, T3 and T4 low; reduced or absent
uptake.

Euthyroid patients: Normal biochemical ranges;
however, 14 showed abnormal scintigraphy
indicating subclinical disease.

Correlation Analysis

® Increased uptake correlates strongly with
hyperthyroidism  (Graves’ disease or toxic
nodules).

® Reduced or absent uptake correlated with
hypothyroidism due to autoimmune or destructive
causes.

® Normal uptake mostly reflected euthyroid
function, but scintigraphy detected undiagnosed
or subclinical abnormalities in 14 patients.

Hypothyroidism

Hyperthyroidism

m Scintigraphy finding

Overall correlation between biochemical and
scintigraphy results: 85%

Discussion

Thyroid  scintigraphy  noticeably  enhances
diagnostic precision when combined with thyroid
hormone testing. Hyperthyroid patients often
manifest increase uptake patterns assisting
diagnoses such as Graves’ disease or toxic nodular
goiter. Hypothyroid patients showed reduced or
absent uptake related to devastating disorders,
including Hashimoto’s thyroiditis or subacute
thyroiditis.

A notable finding is that several biochemically
euthyroid  individuals  indicate  abnormal
scintigraphy, highlighting the ability to detect early
functional or structural thyroid abnormalities.
Varying cases present that relying only on
biochemical testing may lead to misdiagnosis.
Scintigraphy is  particularly important in
differentiating etiology of thyrotoxicosis, detecting
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non- functioning nodules, and guiding treatment
decisions such as radioiodine therapy.

Conclusion

Thyroid scintigraphy is a reliable and vital
diagnostic tool that goes with biochemical thyroid
testing. The strong correlation seen in this study
confirms that combined assessment enhances
diagnostic accuracy, differentiates disease causes
and  identifies undiagnosed abnormalities
unnoticed by biochemical testing alone. Routine
amalgamation of scintigraphy with biochemical
tests is recommended for accurate diagnosis and
guidance of thyroid disorders.
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