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15 Pregnancy; Objective: To determine whether color flow Doppler sonography (CFDS) is useful in
16 Thyrotoxicosis differentiating Graves vs non=Graves thyrotoxicosis during pregnancy, when nuclear imaging is
17 contraindicated. Methods: Ten pregnant women with thyrotoxicosis were divided into Graves
18 and non-Graves disease groups following CFDS evaluation of thyroid volume, thyroid vascularity,
19 and inferior thyroid artery (ITA) flow velocity. Each patient was matched with a euthyroid woman
20 of the same pregnancy duration. Results: Of the 10 patients, 3 were diagnosed with Graves
21 disease, 4 with gestational toxicosis, and 3 with destructive thyroiditis. Those in the Graves
22 disease group had a greater thyroid gland volume (18.9£1.5 cm® vs 12.1+2.4 cm®; P<0.05),
23 greater thyroid vascularity, and greater ITA flow velocity than those in the non-Graves disease
24 group (92+13 cm/s vs 20.4+2.4 cm/s; P<0.05). There was no significant difference in the
25 corresponding values between the patients with gestational toxicosis and those with destructive
26 thyroiditis or between them and their healthy controls. Conclusion: Thyroid evaluation by CFDS
27 is useful for the differential diagnosis of thyrotoxicosis in pregnant women.

28 © 2008 Published by Elsevier Ireland Ltd. on behalf of International Federation of Gynecology and
29 Obstetrics.

36

37 1. Introduction gestational thyrotoxicosis, and is seen in about 0.1% to 0.4% 40

of pregnant women [1]. The evaluation of pregnant women 41

38 Thyrotoxicosis, or hyperthyroidism, occurs in Graves disease ~ With thyrotoxicosis is doubly difficult. Hyperthyroidism 42
39 (GD), destructive thyroiditis in its thyrotoxic phase, and  mimics common physiologic changes of pregnancy such as 43
the enlargement of the thyroid gland, tachycardia, wide 44
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Table 1  Clinical, biochemical, and color flow Doppler sonography data of patients with thyrotoxicosis

Patient Age, Symptoms Pregnancy Eye T3, T4, T3/T4 TSH, TPO Thyroid  Vascularity, ITA Diagnosis  3-month

no. years duration, signs ng/dL ng/dL ratio ulU/mL gland grade velocity, follow-up

week volume, cm/s
cm?®

1 24 Weight loss 16 Yes 390 23.4 16.7 <0.01 Negative  20.5 4 96 GD Euthyroid on
Palpitations treatment ®
Congestive
ophthalmopathy

2 23 Palpitations 12 No 261 18.2 14.3 0.18 - 10.9 1 13 GT Euthyroid
Vomiting

3 27 Poor weight gain 30 No 360 19.2 18.8 <0.01 Positive 12.9 1 18 DT Hypothyroidism ®
Heat intolerance

4 25 Tremors 22 Yes 800 27.9 28.7 <0.01 Positive 17.5 4 103 GD Euthyroid,
Palpitations on treatment ®
Congestive
ophthalmopathy

5 24 Palpitations 18 No 250 21.5 11.6 <0.01 Positive 15.9 1 23 DT Euthyroid
Vomiting

6 27 Weight loss 19 No 406 18 22.5 0.13 Negative 14.4 2 25 DT Hypothyroidism °
Palpitations

7 28 Weight loss 10 No 180 18.6 9.7 0.18 - 9.5 1 21 GT Euthyroid
Palpitations

8 21 Weight loss 14 No 426 21.0 20.3 <0.01 - 10.9 1 23 GT Euthyroid
Palpitations
Hyperemesis

31 Palpitations 16 No 248 19.4 12.8 0.08 Negative 10.0 1 20 GT Euthyroid

10 22 Palpitations 30 Yes 530 18.6 28.5 <0.01 Positive 18.9 3 78 GD Hyperthyroidism 2

Goiter

No weight gain

Abbreviations: DT, destructive thyroiditis; GD, Graves disease; GT, gestational thyrotoxicosis; ITA. inferior thyroid artery; ST, destructive thyroiditis T3, triiodothyronine; T4, thyroxine; TPO,
thyroid peroxidase; TSH, thyroid-stimulating hormone.
2 The patient was taking antithyroid drugs.
b The patient was taking levothyroxine.
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Evaluation of thyrotoxicosis during pregnancy with color flow Doppler sonography 3

to reach. It is difficult to differentiate between the Graves
and non-Graves forms of thyrotoxicosis in their absence,
however, and yet the differentiation is essential because
their treatments differ. Antithyroid drugs are indicated only
in GD as the other forms are self-limiting.

Although color flow Doppler sonography (CFDS) of the
thyroid gland has been established as a reliable tool in the
differential diagnosis of thyrotoxicosis, it has been under-
utilized [2,3]. Although studies exist on the role of CFDS in
the diagnosis of thyrotoxicosis in the non-pregnant state,
its role during pregnancy has not been established. We
conducted this study with 10 pregnant women with thyr-
otoxicosis to characterize CFDS findings based on the
underlying thyroid disease and to report on the use of CFDS
in the differential diagnosis of this clinically challenging
condition, especially during pregnancy.

2. Materials and methods

We conducted the study with 10 consecutive pregnant women
referred for thyrotoxicosis in the last 6 months. Their mean+SD
age was 25.2 +3.04 years and mean pregnancy duration at presen-
tation was 18.7+6.8 weeks. All had a high free triiodothyronine
(FT5) to free thyroxine (FT,4) ratio or a total serum T,4 level greater
than 1.5 times the upper limit of normal, with thyroid-stimulating
hormone levels of 0.1 mIU/L or less. A detailed history was taken
with emphasis on pregnancy duration, hyperemesis, palpitations,
weight loss, visual complaints, a similar condition during a past
pregnancy, or a family history of thyroid disease. Radial pulse,
blood pressure, pulse pressure, ophthalmopathy, skin and nail
changes related to hyperthyroidism, thyroid volume, and thyroid
bruit were evaluated. A test for thyroid peroxidase (TPQ) antibody
was requested when autoimmune thyroiditis was suspected:

The patients were divided into 3 groups for analysis: a GD group
(n=3); anon-GD group (n=7) comprising patients with destructive
thyroiditis (n=3) and patients with gestational thyrotoxicosis
(n=4); and a control group (n=10). Graves disease was defined as
hyperthyroidism associated with clinical features such as weight
loss or poor weight gain, palpitations, goiter, ophthalmopathy
(NOSPECS class 3 or higher), and/or a T3/T4 ratio greater than 20
[4]. Destructive thyroiditis was defined as hyperthyroidism asso-
ciated with any 2 of following: (A)a T3/T4 ratio less than 20; (B) a
positive result to the TPO antibody. test; and (3) self-limiting
hyperthyroidism, with documented hypothyroidism or euthyroid-
ism on follow-up. Gestational thyrotoxicosis was defined as hyper-
thyroidism presenting within the first 3 months of pregnancy and
associated with hyperemesis gravidarum, but no longer present on
follow-up. A T3/T4 ratio greater than 20 was seen in 2 of the 3
patients in the GD group and 2 of the 7 patients in the non-GD
group. The results of the thyroid peroxidase antibody test were
positive in 2 of 3 the patients in the GD group and 2 of the 7 patients
in the non-GD group.

A CFDS evaluation of the thyroid gland was performed for all
patients by the same radiologist to avoid interobserver variability.
The scans were done using a real-time scanner (Envisor; Philips
Medical Systems, Andover, MA, USA) with a 7.5-MHz linear probe.
Various parameters were assessed, such as echogenecity, thyroid
volume and vascularity, and flow velocity of inferior thyroid
arteries (ITAs). Thyroid volume was calculated in cubic centimeters
using the following equation: (WrxTrxLr + WIxTlxLl)x0.7, with W
as the maximum width, Tas the thickness, and L as the length of the

right (r) or left (1) lobe, all in centimeters [5]. Thyroid gland vas- 108
cularity was graded from 1 (low vascularity) to 4 (“inferno pattern”) 109
[6,7]. Blood flow in the right and left ITAs was reported as peak 110
systolic velocity (PSV) in centimeters per second from Doppler 111
spectrum time-averaged mean velocity and vessel diameter, with 112
the Doppler angle corrected to 60° or less; ITA diameter was cal- 113
culated by positioning calipers on the internal walls on the gray- 114
scale image; and flow velocity was calculated by measuring twice 115
on each side, with the arithmetic mean taken to minimize intra- 116
rater variability. As there was no significant difference between 117
right and left ITA flow (data not shown), the mean from both sides 118
combined was used. All tests were performed in a thyrotoxic phase 119
before treatment was initiated. 120

Summary data are expressed as mean+SD and comparisons 121
between means were done using one-way analysis of variance. 122
P<0.05 was considered significant. 123

3. Results 124

The patients' clinical, biochemical, and CFDS data are sum- 125
marized in Table 1. The mean thyroid gland volume was 126
greater in the GD than in the non-GD or in the controls group 127
(18.9+1.5:cm? vs 12.1+2.4 cm3 vs 10.9+2 cm?; P<0.05). The 128
mean ITA flow velocity was also greater in the GD than in the 129
non-GD or in the control group (92+13 cm/s vs 20.4+2.4 cm/s 130
vs 16.6 4.3 cm/s; P<0.05). The intraparenchymal vascularity 131
pattern was significantly increased in all patients with GD. The 132
Doppler parameters did not differ significantly between patients 133
with destructive thyroiditis, those with gestational toxicosis, 134
and the matched controls. Two patients in the non-GD group had 135
hypothyroidism on follow-up and levothyroxine treatment was 136
initiated. 137

4. Discussion 138

This study highlights the utility of CFDS in the differential 139
diagnosis of thyrotoxicosis during pregnancy. The clinical 140
characteristics of patients with GD were not significantly 141
different from those with non-Graves thyrotoxicosis, and 142
features such as goiter and hyperdynamic circulation can be 143
seen in normal pregnancies. Antithyroid drugs are indicated 144
only in GD and are not indicated in the management of other 145
forms of thyrotoxicosis. Hence, the etiologic differentiation 146
of thyrotoxicosis is essential for proper drug therapy. 147

Technetium 99 m-labeled pertechnate thyroid uptake 148
scans differentiate between GD (increased uptake) and des- 149
tructive thyroiditis (decreased uptake), but the scans are 150
contraindicated during pregnancy. The other measures 151
proposed in this differentiation are a T3/T4 ratio greater 152
than 20 and a third-generation, highly sensitive thyroid- 153
stimulating hormone (TSH) assay [8,9]. In our study a T3/T4 154
ratio greater than 20 was seen in 2 of 3 patients with GD and 2 155
of 7 patients with non-GD thyrotoxicosis. This indicates a 156
marked overlap of this ratio between the 2 types of thyro- 157
toxicosis, as reported earlier [10]. A TSH receptor antibody 158
measurement is useful for the diagnosis of GD, and is positive 159
in 99% to 100% of the patients affected with this condition 160
[11]. However, the TSH receptor antibody assay is not widely 161
available in our country, and a reliable, quick, non-isotopic 162
method of establishing the correct diagnosis of thyrotoxicosis 163
in pregnancy is therefore desirable. 164
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Doppler ultrasonography has previously been found to
be useful in the differential diagnosis of thyrotoxicosis
[6,12,13]. Increased parenchymal vascularity and a peak
systolic velocity greater than 50 cm/s indicates GD as the
cause of thyrotoxicosis [14,15]. In our study, thyroid vas-
cularity and peak systolic velocity were significantly greater
in the GD than in the non-GD group, as was also found in
earlier studies [6,13]. With a technique such as power
Doppler sonography, CFDS of the thyroid gland is projected to
overtake nuclear imaging in the etiologic diagnosis of
thyrotoxicosis [2,3,16,17].

Our study is limited by its small sample size and lack of
TSH receptor antibody confirmation of GD. Interoperator
variability of the Doppler study was avoided because a single
radiologist performed ultrasonography in all patients. Even
though our results indicated no overlap between the 2
conditions, further studies with larger numbers of patients
may strengthen our conclusion.

We demonstrated that ITA blood flow assessment by CFDS
helps in the etiologic diagnosis of thyrotoxicosis during preg-
nancy, and suggest that CFDS be included in the thyrotox-
icosis workup during pregnancy.
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