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Assessment of Inferior Thyroid Artery by Color
Doppler Ultrasound in Diffuse Toxic GoiterExperience at NINMAS
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ABSTRACT

INTRODUCTION

Objective: The aim of this study was to compare the B mode

Diffuse toxic goiter is an autoimmune, diffuse, chronic

ultrasonography findings of thyroid gland and peak systolic
velocity of inferior thyroid artery by color Doppler
application, in patients with diffuse toxic goiter at the time of
diagnosis and 6-8 months after radioiodine 131-I therapy.

disease of thyroid gland with evidence of genetic

Patients and Methods: This was a prospective observational

gland and also blood flow of the gland (1). Increased

study conducted in National Institute of Nuclear Medicine &

thyroidal blood flow is seen to be correlated with

Allied Sciences (NINMAS) between June 2015 and October

iodine uptake and thyroid hormone levels (2, 3). The

predisposition

and

unknown

etiology.

It

is

characterized by markedly increased the size of thyroid

2016. Forty consecutive diagnosed diffuse toxic goiter patients

disease is characterized by one or more changes:

were selected at the time of diagnosis prior to radioiodine
therapy. An ultrasonography evaluation of thyroid gland

hyperthyroidism, goiter, ophthalmopathy, skin changes

(measurement of anterior posterior diameter for convenience)

and pretibial myxedema. Diffuse toxic goiter patients

and measurement of peak systolic velocity of inferior thyroid

can have a stable remission after medical therapy or

artery in both sides of thyroid gland were performed before and

can have relapsing course. Radioactive iodine treats

after 131-I therapy (6-8 months). The examination was
performed in thyroid division of NINMAS by advanced

hyperthyroidism by gradually shrinking thyroid gland

ultrasound machine with a linear transducer (5-12 MHz). The

ultimately destroying the gland. Unlike anti-thyroid

patients were divided into two groups. Group A-diffuse toxic

medications, radioactive iodine is a permanent and

goiter prior to radioiodine therapy and group B- same patients

more reliable cure for hyperthyroidism.

6-8 months after radioiodine therapy.
Results: A reduction in the anterior –posterior diameter of the

99mTc pertechnetate scan and TSH receptor anti-body

thyroid gland was observed from pre to post treatment evaluation,

levels help in etiological differentiation of thyrotoxicosis

performed at 6 and or 8 months after radioiodine therapy. Color

in difficult situations (4). One of the most relevant clinical

Doppler showed increased parenchymal vascularity at the time of

practice aspects in diffuse toxic patients management is to

diagnosis which gradually declined after radioiodine therapy.
Thyroid blood flow, as assessed by PSV of ITA, was significantly

distinguish Graves’ Disease(GD) in initial phase, from

higher in Group A than in Group B respectively (70.5 ± 15.5 cm/ sec

other types of destructive thyrotoxicosis, in addition to

versus 22.2 ± 12.9 cm/sec). PSV was measured in 10 healthy

evaluate therapeutic methods and efficient follow-up, as

euthyroid adults & their PSV ranged 13-20 cm/Sec. Parenchymal

well as predict early recurrence or remission of disease.

vascularity of the thyroid gland was higher in hyperthyroid patients

Various factors like gland size, autoantibody titer, and

than in euthyroid patients

Conclusion: Assessment of thyroid gland by B-mode ultrasound

antithyroid drug requirement are used to predict remission

and blood flow by color Doppler study (CDS) is an effective

of GD (5). Ultrasonography is a very informative tool and

marker in the initial diagnosis of diffuse toxic goiter.

color Doppler gives an additional advantage of directly
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measuring the tissue vascularity (6). Color flow Doppler

Diffuse Toxic Goiter.
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sonography of the thyroid gland helps in assessing thyroid

ophthalmic complaints and past history of similar illness

gland functional status indirectly by studying the

or family history of thyroid illness.Thyroid function tests

vascularity (7). Peak systolic velocity (PSV) obtained

were done in all patients including radioiodine uptake,

from the inferior thyroid artery (ITA) is the parameter

99mTc pertechnate scan and thyroid peroxidase antibody

commonly employed for the quantitative Doppler

test.

evaluation of thyroid gland. Other estimation of thyroid

thyrotoxicosis was associated with clinical features like

blood flow is vascularization index and high-resolution

weight loss or poor weight gain, palpitations, goitre,

power Doppler is used. Assessment is at the same time

ophthalmopathy, increase free triiodothyronine (FT3) ,

qualitative (gland visual vascularization impression) and

free thyroxine (FT4) level, decreased thyroid stimulating

quantitative (inferior thyroid arteries peak systolic

hormone (TSH) level and increased uptake on pertechnate

velocity). Now a day, with the wider popularity of

scan (11, 12). The patients were subdivided into two

physical health screening, more and more cases of

groups for analysis: Group A – at the time of diagnosis

atypical diffuse toxic goitre have been identified. For

(before radioiodine therapy) and Group B – 6-8 months

these reason a rapid convenient and dependable method

after radioiodine therapy. The healthy volunteer was

for differentiating the causes of thyrotoxicosis especially

grouped as C. Ultrasonogram of thyroid gland and CDS

to differentiate from thyroiditis is urgently needed. In

were done on them.

clinical practice 99mTc thyroid scan is still the gold

Color Flow Doppler sonography of the thyroid gland
was done in all patients using advanced ultrasound
digital machine with 7.5-MHz linear transducer.
Various parameters like size (AP diameter in mm),
gland vascularity and peak systolic velocity (PSV)
of ITA were assessed. Thyroid gland size was
measured in anterior-posterior (AP) diameter for our
convenience. The ITA was selected for Doppler
study and flow in the thyroid artery was reported in
centimeters per second from Doppler spectrum. The
Doppler angle of insonation was corrected to 60º or
less.There was no significant difference between the
PSV of inferior thyroid artery from both sides of the
thyroid gland, later arithmetic mean derived from
both values was taken in this study.

standard. However, it is not generally available and done
by using ionizing radiation (2,3). It can be influenced by
iodine containing diet and medications. More over 99mTc
scan cannot be used in pregnancy and lactation. On the
other hand PSV of ITA is non- invasive, easily available,
cost effective and useful information can rapidly be
obtained in Nuclear Medicine department. It can also be
done in pregnancy and lactation. Normal peak systolic
velocity of ITA: 23-25 cm/sec (2). Diffuse toxic goiter
will be considered when PSV of ITA is more than 40
cm/sec (3). In addition, this method is used in differential
diagnosis with other cause of thyrotoxicosis in early stage
(6-10). The objective of this study was to compare the B
mode ultrasonography findings of thyroid gland and peak
systolic velocity of inferior thyroid artery by color

Diffuse

toxic

goiter

was

diagnosed

when

RESULTS

Doppler application, in patients with diffuse toxic goiter at
the time of diagnosis and 6-8 months after radioiodine

The clinical and sonographic data of the patients are

131-I therapies.

summarized in Table 1. Total number of patients was
forty. Male female ratio was 1:3. Mean AP diameter of

PATIENT AND METHODS

thyroid gland was 38±11.2 mm in Group A and 20 ±

Forty consecutive patients with diffuse toxic goiter and

3.5mm in Group B. Mean peak systolic velocity (PSV)

ten healthy euthyroid volunteers (age range 23-45 years;

of ITA in Group A was 70.5 ± 15.5cm/sec and 22.5 ±

male: female = 3:2) were studied between June 2015 and

12.9cm/sec in Group B, respectively. In Group C

October 2016 in thyroid division of NINMAS. A detailed

(healthy volunteer), PSV of ITA ranged 13-20 cm/sec

history was taken regarding palpitations, weight loss,

with mean ± SD 17.7 ± 3.2 cm/sec.
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Patients with hyperthyroidism in Group A had higher
PSV values than Group B patients. Treated patients
with diffuse toxic (Group B), showed a significantly
lower vascularity than Group A.
Table 1: Demographic characteristics and outcome of
radioiodine therapy assessed by B- mode and color
Doppler Ultrasound compare with control group.

Figure 1: Showing size of thyroid gland of a
patient of Group A (before radioiodine therapy).

DISCUSSION
Before radioiodine therapy patients with diffuse toxic
goiter (DTG) had hypervascularity of the gland as
demonstrated by increased parenchymal vascularity and
Figure 2: Revealed sizes and echogenicity of thyroid

PSV of ITA. Ota et al. and other authors also reported

gland after radioiodine therapy of a patient of Group B.

similar findings of increased blood flow in untreated
hyperthyroidism (8). Kurita et al after studying 75 patients
with thyrotoxicosis gave a sensitivity of 84% and
specificity of 90% for CDS in the diagnosis of
thyrotoxicosis (9). Thus, CDS findings were comparable
to nuclear imaging in the diagnosis of DTG. The
sensitivity of CDS is further improved with newer
methods like high resolution power Doppler for better
etiological differentiation (10). Hence, CDS could be
helpful in the initial evaluation of thyrotoxicosis of

Figure 3: PSV of ITA (115cm/sec) of a patient in Group A.

various etiologies and may avoid nuclear imaging in a
substantial number of patients (9, 10).

Thus the vascularity of the thyroid gland correlates
with the underlying functional status and decreases
with disease under control. Ralls et al. studied patients
with DTG prospectively and observed that vascularity
remission occurred in parallel to biochemical remission
and disease control (11). They proposed that CDS has
potential to monitor therapeutic response in DTG

Figure 4: PSV of ITA (22cm/sec) 8months after
radioiodine therapy of a patient in Group B .

patients without expensive laboratory tests. Therefore,
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to summarize, CDS parameters correlate well with
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