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INTRODUCTION 

Thyroid nodules is a common thyroid disease, their 

prevalence is around 4–7%
[1-6]

 in iodine-sufficient. 

Provenance increase in women
[2,3,7]

, age, iodine
 

deficiency
[1]

, and after radiation exposure.
[8,9] 

Thyroid 

nodules are divided
 
into benign and malignant lesions 

based on pathology finding.
[4,10]

  

 

New thyroid nodules within
 
a normal thyroid gland may 

raise suspicion
 
for malignancy.  

 

Since most
 
thyroid nodules are benign in nature

[8,10]
, the 

noninvasive diagnostic modalities
 

to the nodule are 

preferred.
[6]

 

 

Improved ultrasound technology has increased the
 

sensitivity for detecting small
 

subclinical thyroid 

nodules.
[6,9]

 Up to 50% of thyroid nodules are visible on 

ultrasonography
[6,13,14]

, and many of them areless than 1 

cm
 
in size.

[3,5]
  

 

Nowadays, fine-needle aspiration biopsy is the standard
 

diagnostic test for assessment of thyroid nodules in
 

euthyroid patients.
[6,11,12,15,16] 

This invasive modality is 

the most accurate and established way for
 
differentiating 

between benign and malignant nodules.
[5,6,9,12,17]

 

Accuracy of
 
-needle aspiration biopsy can be improved 

with the use of ultrasonography
 
guidance compared to 

palpation alone.
[6,9,12]

 

 

Thyroid scintigraphy, with either 
99m

Tc-pertechnetate or 

iodine-123, has been used in the evaluation of thyroid 

nodule.
[2,18]

 Its role is to determine which nodules
 
require 

needle biopsy. The basis of its use is that, functional 

nodules, which show radioactive tracer uptake, are 

unlikely
 
to be malignant, whereas nodules with no tracer 

uptake “cold” either solitary nodules
 
or those that are a 

dominant part of a multi-nodular goiter require
 
biopsy as 

they carry a significant probability of malignancy.
[18]

 

 

Many
99m

Tc thyroid scans were performed in our 

institution (Nuclear Medicine department at King 

Hussein Medical Center) each year. More than 20% of 

them, where requested for the assessment of patients 

diagnosed with ultrasound to have a thyroid nodule 

either solitary or as a part of multinodular disease. 

 

The objective of this retrospective analysis was to assess 

the added value of thyroid isotope scan with 
99m

Technetium in patients with suspected
 

thyroid 
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ABSTRACT 
The purpose of this retrospective study was to assess the value of Technetium Pertechnetate (

99m
Tc) thyroid scan 

in the assessment of thyroid nodules. Methods: Two hundred patients were included in this retrospective study. 

All patients had thyroid nodules (single or multiple thyroid nodules MNG, solid, cystic or combined) discovered 

by ultrasound and underwent thyroid scan 15 minutes after intravenous injection of 
99m 

Tc-pertechnetate according 

to body weight. In addition, all patients underwent thyroid function test (TFT) and fine needle aspiration (FNA) 

after thyroid scan. Results: Patients with hyperthyroidism and those with inadequate specimen after final needle 

were excluded. 20% of patients had a nodule less than 1 cm and 65% had single nodule. Histopathology after FNA 

showed that 22(11%) of nodules were malignant, and 178 (89%) were benign. Thyroid scan revealed cold nodule 

in 14 nodules and normal in 8 malignant nodules. Thyroid isotope scan showed an overall sensitivity of 64%. The 

sensitivity for nodules more than 1cm was 90% and for nodules less than 1cmwas 3%. Conclusions: Tc99m 

thyroid has limited value in characterization of thyroid nodules and assessment of risk of malignancy. This scan 

has limited sensitivity and positive predictive value and normal thyroid scan cannot exclude malignancy, 

particularly in small nodules. 
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nodules, impact on patients management and avoiding 

invasive biopsy. 

PATIENTS AND METHODS 

Patients 

This study was performed at King Hussein Medical 

Center, from June 2005 till July 2014. Two hundred 

patients were included in this retrospective study. There 

ages range from 18 to 85, with mean age: 43 yr. There 

were 52 males and 148 females. 

 

All patients where referred for thyroid scan after 

discovering a single or multiple thyroid nodules by US 

Patients were selected according to the following criteria: 

1-Visualization of single or multiple solid nodules of 

variable sizes, echogenecity with or without cystic or 

mixed nodules by US, 2-The nodule is either palpable or 

non-palpable by physical examination. 3-Patients with 

abnormal thyroid function were excluded form the study, 

4- Patients with inadequate FNA specimen were also 

excluded.  

 

Methods 

Thyroid scans were performed using gamma camera 

approximately 15
 
minutes after intravenous injection of 

round 5 to 10 mCi of Tc-99m pertechnetate using a 

parallel hole collimator with energy setting at140 keV 

photo peak. Anterior images were obtained for 100,000 

counts using with the parallel hole collimator for patients 

neck. Thyroid uptake was performed by imaging full and 

empty syringes and drawing region of interest around 

thyroid gland and background subtraction. 

 

Follow up of US-guided FNA
 

was performed.
 

Insufficient specimens were excluded from this study. 

Serum levels of TSH, FT3 and FT4 were
 
determined to 

exclude hyperthyroid patients. 

 

Results of thyroid scans were divided into Benign, 

malignant based on thyroid scan findings. The isotope 

and ultrasound finding were compared to the FNA 

results according. The sensitivity and specificity, 

accuracy, negative predictive and positive predictive 

values were calculated. 

 

RESULTS 

Ultrasound findings showed 160/200(80%) of the nodule 

to be equal or larger than 10 mm in diameter and the 

remainder 40 (20%) to be less than 10 mm. Of the 200 

thyroid nodules has been included in the study, 150 

(75%) were solitary
 
and 50 (25 %) were embedded in a 

multinodular goiter. Patients with multiple nodules; the 

nodule with the largest diameter was considered. 

 

At cytological
 
evaluation by FNA, biopsy revealed the 

following final results, 172(89%) lesions were benign, 

and 22 (11%) were malignant.
 
Malignancy prevalence 

rate was similar in thyroid nodules less than 10 mm
 
and 

nodules equal or larger than 10 mm. Malignancies
 
were 

observed in 12% of solitary thyroid nodules and
 
in 10% 

in multinodular thyroid. 

 

Thyroid isotope scan was reported as normal or positive 

for cold nodule (figure 1). It was normal in 167 nodules 

and abnormal in 29. True positive (TP) cold nodule 

finding with malignant pathology was seen in14 nodules. 

Thyroid scan was normal with false negative (FN) 

finding in 8 nodules. Normal scan with true negative 

(TN) finding was seen in 159 nodules and false positive 

(FP) finding with no malignancy was seen in 15 nodules. 

 

Sensitivity, specificity, negative predictive and positive 

predictive values for thyroid scan were 64%, 87%, 48% 

and 95% respectively. It is sensitivity for nodule ≥ 10 

mm was 90% and dropped to 3% for nodule less than 10 

mm. Seven malignant nodules were missed by thyroid 

scan. 

 

DISCUSSION 

Patients with a thyroid nodule/s are a relatively
 
common 

clinical problem, with prevalence of
 
palpable nodules of

 

4-7%.
[2,8]

 On the other hand the true
 
prevalence rate is 

higher and reach 50%
 
oat autopsies.

[9]
 Most palpable and 

non-palpable thyroid nodules are discovered during 

radiological and physical examination of the thyroid and 

neck area.
[3]

 Thyroid nodule not causing thyrotoxicosis
 

are likely asymptomatic, while thyrotoxicosis nodules 

are low likely to be of thyroid malignancy.
[3]

 Thyroid 

cancer, however, is
 
an uncommon malignancy. Death

 

from thyroid cancer is even less common, with an 

estimated incidence
 
of 0.23% of all cancer

 
deaths.

[2]
 Most 

nodules are benign and asymptomatic
[3,8]

, and fewer
 
than 

5.0–6.5% of them are malignant. Currenly differentiating 

between benign and malignant nodules based on being 

solitary or multiple is of no practical value.
[6]

  

 

Thyroid ultrasonography is currently the most
 
useful 

imaging modality for the assessment of thyroid 

gland.
[5,8,11,12,20]

 Nodules with size as low as 2 mm can be 

detected
[8,14]

, and present in around 30–50% of the 

people.
[6,13,14]

 Ultrasound can assess nodules as solid, 

cystic, or mixed nodules,
 
with more than 90 percent 

accuracy.
[7]

  

 

Although imaging studies are often the first diagnostic 

test,
 

they cannot reliably distinguish malignant and 

benign nodules.
[20,2]

 US-guided FNA
 

has become 

increasingly popular.
[6,11-13,16-20]

 Due its lower rate of 

complications, as well as the ease and simplicity, fine-

needle aspiration biopsy is almost universally accepted 

now as the single most important test in the evaluation of 

a thyroid nodule. Results from FNAB can be categorized 

as benign, malignant, insufficient/inadequate, and 

indeterminate/suspicious.
[2,3,13,17]

  

 

Thyroid isotope scan use d to play a vital role in the 

assessment of thyroid nodule.
[20]

 The two most common 

tracers are iodine and technetium.
[18]

 It was used to 

define the status of the thyroid nodule.
[9,18]

 The finding of 

a hyperfunctioning or “hot” nodule excludes malignancy 

in almost all patients. A non-functioning or “cold” 
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nodule was thought to indicate increased risk of 

malignancy.
[2,18]

 Unfortunately, most nodules are cold, 

but only 5%–15% of these are malignant
[3,9,10,13,14,21]

, 

which is compatible with our results of 11%. 

 

In this study we aimed to analyze consecutive requests 

for radionuclide
 
thyroid scanning in patients in whom a 

clinical or ultrasonic diagnosis of thyroid nodule disease 

had been made and to determine
 
the role of thyroid 

isotope scan in the evaluation of thyroid nodule.  

 

Thyroid isotope scan has an overall sensitivity of 64% in 

our series. This sensitivity was higher for nodules which 

are larger than 1 cm and was 90%. The sensitivity 

dropped to 3% for nodules which are less than 1 cm. As 

8 malignant nodules (20%) were less than 1 cm, these 

nodules would be missed if patient was examined by 

thyroid scan alone. A normal scan did not role out the 

presence of malignancy. 

 

Although it sensitivity is high for nodule more than 10 

mm, thyroid isotope scan failed to predict which cold 

nodule is malignant due to the absence of a well-defined 

or reliable criteria to distinguish between benign and 

malignant nodules. This reduced the specificity of the 

examination.  

 

Thyroid radionuclide imaging can be helpful in 

identifying
 
associated conditions as those patients with a 

large or dominant cold nodule embedded in a 

multinodular
 
gland and to role out the coexistence of 

cold nodule in patient with a hot nodule or patient with 

hyperthyroidism (Fig.4). Diagnosis of these cold nodules 

is
 
important as they need to be followed up to assess 

cancer risk.
 

Prominent or suspicious non-functioning 

nodules in patient with multinodular gland should 

undergo
 
fine needle aspiration to exclude malignancy.  

 

Our study showed that normal scan does not rule out the 

presence of malignancy while an abnormal scan can have 

some value but it should be analyzed carefully since 

many false positive findings can be expected. 

 

So we think once a thyroid nodule is discovered 

clinically or by any imaging technique, an ultrasound 

examination is performed for the entire patient. Once 

euthyroid status is
 
proved, patient should be referred for 

FNA as ultrasound confirmed the presence of nodules 

alone
 

would not have distinguished benign from 

malignant nodule. 

 

FNAB should be the initial diagnostic test in the 

evaluation
 
of nontoxic solitary thyroid nodules, based on 

the fact that
 
FNAB has proved to be a better predictor of 

thyroid malignancy
 

than radionuclide scan; the latter 

provides little additional
 
information about cytological 

findings. Radionuclide scans are particularly useful in 

patients with
 
indeterminate cytologic results, because in 

such
 
patients hyperfunctioning nodules are almost always 

benign. 

 

CONCLUSIONS  
Tc99m thyroid scan is not the imaging modality of 

choice in the assessment of euthyroid patient with 

thyroid nodule. This scan has limited value in 

characterization of thyroid nodules and assessment of 

risk of malignancy. This scan has limited sensitivity and 

positive predictive value, while normal thyroid scan 

cannot exclude malignancy particularly in small nodules. 

 

 
Figure 1: Tc99m Thyroid scan demonstrating 

evidence of nonhomogeneous radiotracer distribution 

within thyroid gland with evidence of large cold 

nodule occupying most of the right lobe (arrow). 
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