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and also the developing fetus (1,2). The main 
autoimmune cause of thyrotoxicosis during 
pregnancy is Graves’ disease (GD), which need an 
earlier treatment. In contrast, gestational transient 
thyrotoxicosis (GTT) is a non-autoimmune cause 
of thyrotoxicosis of variable severity that often 
associated with hyperemesis gravidarum (HG) 
during early pregnancy with a lack of clinical 
features of GD, no evidence of hyperthyroidism 
before pregnancy, an absence of thyroid 
autoantibodies and usually resolves spontaneously 
within 18 weeks of gestation (3). The other 
causes of thyrotoxicosis as toxic multinodular 
goiter, solitary toxic adenoma or different 

Thyrotoxicosis in pregnancy is a special 
clinical situation that may affect about 0.1% to 
0.4% of pregnancies. The physiological changes 
in pregnancy state challenge the interpretation of 
thyroid function tests and possible complications 
related to the disease and/or its treatment may 
compromise the health of the pregnant woman 

destructive thyroiditis are rare during pregnancy. 
So, it is important to differentiate between 
autoimmune and non-autoimmune thyrotoxicosis. 

Thyrotoxicosis with clinical features of GD is easy 
to diagnose. But to differentiate GD and GTT with 
nonspecific features of hyperthyroidism which are 
common in pregnancy is difficult. The new 
generation thyroid stimulating hormone-receptor 
antibody (TRAb) assay is highly sensitive and 
specific for discriminating GD from various 
causes of thyrotoxicosis (4,8). But this assay is not 
widely available and being very costly not suitable 
in routine clinical practice. Again, radioactive 
iodine uptake (RAIU) (gold standard for GD), 
radioisotope thyroid scan are very useful nuclear 
medicine tools to diagnosis GD, but 
contraindicated during pregnancy due to ionizing 
radiation effects (5). 

An increased vascularity of thyroid gland and raised 
peak systolic velocity (PSV) of superior thyroid 
artery are characterized in Graves’ disease 
(6).Hence, color Doppler study of thyroid gland and 
the measurement of mean peak systolic velocity    
of superior thyroid artery (STA-PSV) by ultrasono- 
graphy, which is easier and convenient, can provide 
qualitative and quantitative information to 
clinicians in discriminating thyrotoxicosis. A good 
number of studies with over 1000 cases from Asia 
showed, STA-PSV by ultrasonography as a useful 
diagnostic method for the differential diagnosis of 
thyrotoxicosis (7).We therefore, conducted the 
present study to assess the STA-PSV of 24 
thyrotoxic pregnant women in our institute for 
differentiating role of Color Flow Doppler Study 
(CFDS) by ultrasonography in GD and GTT. 

PATIENTS AND METHODS

Patients

Twenty four pregnant women (N=24) in their first 
trimester of pregnancy (between 8-12 weeks 

gestation) who were referred to our center for 
evaluation of  thyrotoxicosis and 15 age and 
sex-matched healthy euthyroid subjects were 
enrolled in this study. All of the cases were newly 
diagnosed and had not received antithyroid 
therapy before. A detailed history was taken and 
all patients with thyrotoxicosis were examined 
physically for clinical features of GD 
(ophthalmopathy, a significant goiter, pretibial 
myxedema and nail changes). Patients with a 
history of previous thyroid surgery, radioactive 
iodine ablation therapy and radiation exposure to 
the neck; patients with single or multinodular 
goiter on gray-scale ultrasonography (USG); 
patients with destructive thyroiditis; and patients 
under treatment with L-thyroxine were excluded 
from the study. GTT was defined as suppressed 
thyroid stimulating hormone (TSH) and high free 
thyroid hormone (FT3, FT4) levels presenting 
within the first trimester of pregnancy and usually 
associated with HG, but self-limiting on 
follow-up; absence of clinical findings of GD; a 
normal thyroid peroxidase antibodies (TPOAb) 
level; and absence of a history of hyperthyroidism 
before pregnancy. HG was defined as electrolyte 
disturbances, ketosis and weight loss of 0.5% of 
the non-pregnant weight. GD in pregnant patients 
was defined based on clinical findings, high 
TPOAb and free thyroid hormone levels, 
decreased TSH levels and may or may not have a 
history of hyperthyroidism before pregnancy. 
Maternal thyroid function was monitored with 
respect to FT3, FT4 and TSH levels at regular 
intervals. All pregnant patients diagnosed with 
GTT were followed up until the normalization of 
the TSH level with only symptomatic treatment of 
HG without treatment with antithyroid drugs. 
Antithyroid therapy was administered to all 
pregnant patients diagnosed with GD and the 
patients were followed up regularly. After initial 
diagnosis and subsequent follow-up, 17 patients 

were finally diagnosed as GTT and 7 was 
diagnosed as GD in this study. The mean age of 
the patients with GTT was 20.4±4.2 years, the 
patients with GD was 24.5±5.3 years and healthy 
euthyroid subjects was 22±3.2 years. Informed 
consent was obtained from all participants and the 
study was approved by the local ethics committee.

Hormone assays

Serum samples to determine TSH, FT3 and FT4 levels 
for all subjects; TPOAb level in all patients with 
thyrotoxicosis were collected for laboratory 
assessment on the day of ultrasonography 
examination. Serum TSH, FT3, FT4 and TPOAb levels 
were assessed using radioimmunoassay method.

Doppler ultrasonography

All thyroid ultrasound examinations were 
performed by the same sonologist, who was 
blinded to the clinical status of the subjects. A color 
Doppler ultrasound scanner (Samsung HS40) 
equipped with a 7-14 MHz broadband linear array 
transducer was used. The STA was selected for 
Doppler study and flow in the thyroid artery was 
reported in centimeters per second from Doppler 
spectrum. The angle correction cursor was parallel 
to the direction of flow and the Doppler angle was 
kept at or below 60°. The PSV value were obtained 
for the study from both right and left STA.

Statistical analysis

Data were analyzed using SPSS version 8.0.0 for 
Windows (SPSS Inc., Chicago, IL). Scale 
variables are presented as the mean ± standard 
deviation (mean ± SD). Categorical data were 
evaluated using Chi-square analysis. Student’s 
t-test was used for a comparison of parametric 
quantitative data. A canonical correlation analysis 
was used to determine the correlation between the 
STA-PSV value and the TPOAb level in patients 
with GD. P<0.05 was considered to be 
statistically significant.

RESULT

All the demographic, laboratory and sonographic 
data of the study participants are summarized in 
Table-1. 

Table-1: Demographic information, laboratory 
values and PSV of STA of the study participants.

 Patients with 
GTT 
n=17 

Patients with GD 
n=7 

Healthy 
euthyroid 
subjects 

n=15 

P value 

Age (year) 20.4±4.2 24.5±5.3 22±3.2 - 
Hyperemesis 

gravidarum (%) 
88.2 28.5 - 0.003468 

TSH (0.3-5.0 
mIU/l) 

0.04±0.03 0.01±0.002 2.2±0.92 - 

FT3(2.8-9.5 
Pmol/L) 

11.4±3.8 17.68±6.1 4.8±2.6 - 

FT4 (9.5-25.5 
Pmol/L) 

29.6±4.6 38.2±7.2 11.3±4.2 - 

Anti TPOAb 
(≤15 IU/ml) 

10.3±5.8 328.5±128.3 - <0.0001 

Right STA PSV 
(cm/sec) 

17.3±3.7 39.8±11.8 14.4±4.3 - 

Left STA PSV 
(cm/sec) 

16.6±4.6 38.2±12.3 14.8±5.4 - 

In our study, the initial mean right and left 
STA-PSV were significantly higher in patients 
with GD than the patients with GTT and 
euthyroid subjects (p<0.0001). The study also 
showed significantly different TPOAb level 
between patient with GD and GTT (p<0.0001). 
However, patients with GTT has slightly higher 
mean PSV level than euthyroid subjects 
(p=0.3166 in left STA-PSV, not significant and 
p=0.0491 in right STA-PSV, significant). There 
was no significant difference of PSV value of 
right and left STA in any subject of GD, GTT or 
euthyroid state. We also observed a positive 
correlation between the TPOAb and STA-PSV in 
patients with GD (r=0.657, p=0.108 for right 
STA-PSV and r=0.625, p=0.125 for left 
STA-PSV)


