
Introduction 
Post-partum thyroiditis (PPT) is defined as the 
development of hypothyroidism, thyrotoxicosis, or both, 
after birth, in women without clinical evidence of thyroid 
disease before the pregnancy. It is seen in postpartum 
women at a rate of 7-10%.1 Ultrasonographic (USG) 
findings during the progression of this autoimmune 
disease vary at a great deal parallel to the dynamic nature 
and histopathological changes of it.2 Graves' 
hyperthyroidism disease (GH) is an autoimmune situation 
caused by antibodies that stimulate the thyroid-
stimulating hormone receptor antibody (TRab). GHD 
affects 0.2% of pregnant women. It is difficult to diagnose 
and manage GHD correctly and effectively in pregnancy 
and the post-partum period because pregnancy changes 
the physiology of the thyroid.3 

In thyroid diseases, colour Doppler imaging is a promising 
diagnostic imaging method. Changes in the Resistive 
Index (RI) values in patients who have normal gray-scale 
findings especially require the addition of the colour 
Doppler imaging to routine USG examination. However, 

the use of colour Doppler USG in thyroid disease is a 
relatively new and promising concept.4 

Diffuse hypoechoic, heterogeneous, hypervascular, and 
hypovascular areas are revealed by Doppler USG with 
progress in the effects of autoimmunity on the thyroid 
gland in patients diagnosed with thyroiditis. The current 
study was planned to examine the effect of 
haemodynamic indices on differential diagnosis in colour 
Doppler USG in patients diagnosed with PPT and GHD. 

Patients and Methods 
The cross-sectional study was conducted from March 
2017 to May 2018 at the Endocrinology Polyclinic of 
Medical Park Hospital, Ordu, Turkey, and comprised 
patients referred from the Gynaecology Department for 
routine check-up after parturition within the first 6 
months. 

The patients were divided into PPT and GHD groups. 
Those having history of other autoimmune diseases, male 
gender, those who received radiotherapy in the head and 
neck, pregnancy and immunosuppressive drug use, and 
patients <18 years of age were excluded.  

Clinical and serological data recorded was age, anti-
thyroperoxidase autoantibodies (TPOAb), anti-
thyroglobulin antibody (TgAb), TSH, TRab, B-mode USG, 
colour Doppler USG of inferior thyroidal artery, peak 
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Abstract 
Objective: To investigate the effects of haemodynamic indices on colour Doppler ultrasound in differential 
diagnosis in patients with postpartum thyroiditis and with Graves' disease. 
Methods: The cross-sectional study was conducted at the Endocrinology Polyclinic of Medical Park Hospital, Ordu, 
Turkey, from March 2017 to May 2018 and comprised patients referred from the Gynaecology Department for 
routine check-up after parturition within the first 6 months. The patients were divided into two groups. Group 1 had 
postpartum thyroiditis patients and Group 2 had those of Graves' disease. In both groups, parameters measured 
were peak systolic velocity, end-diastolic velocity and resistive index of the inferior thyroid artery with proper angle 
(45-60⁰) on colour Doppler ultrasound. Data was analysed using SPSS 20. 
Results: Of the 42 subjects,18(42.85%) were in Group 1 and 24(57.14%) were in Group 2. Peak systolic velocity and 
end-diastolic velocity values of the inferior thyroid artery were higher in Group 2 compared to Group 1 (p<005). 
(p<0.05), while the resistive index value was significantly higher in Group 1 compared to Group 2. 
Conclusion: Due to its wide availability, the use of colour Doppler ultrasound parameters indicating parenchymal 
perfusion were found to be broadly useful in distinguishing between postpartum thyroiditis and Graves' disease. 
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systolic velocity (PSV), end diastolic velocity (EDV) and RI 
values as measured using the proper angle (45-60⁰). 

The diagnostic procedures of PPT depended on the stage 
of the disease. It was distinguished from GHD in the 
thyrotoxic phase because TSH is suppressed, and serum 
free triiodothyronine (FT3) and free thyroxine (FT4)are 
increased. In Graves' disease, while radioactive iodine 
intake is high, it is low in PPT, but this test is not used 
during breastfeeding. As such, in such cases, TRab level is 
important. TRab is negative in almost all PPT patients. In 
addition, increased hypoechogenicity is detected in many 
PPT cases in thyroid USG. In the post-partum period, PPT 
appears within approximately 3-6 months, while GHD 
appears later than 6 months. GHD diagnosis was made by 
considering TRab positivity, increased hypoechogenicity 
in thyroid USG, hyperplasia, increased blood build-up, 
and clinical eye findings.5 

Serum TSHFT3, FT4, TgAb, TPOAb and TRab were 
assessed using automated dimmuno chemiluminescent 
assay (ICMA) kits (Abbott, IL, the USA). Thyroid USG was 
performed with a high-resolution device (Philips Affinity 
70 Ultrasound; Philips North America Corporation, USA) 
equipped with 5-12 MHz wide-band linear series probe. 
All the procedures were performed by an experienced 
professional. 

Data analysis was done using SPSS 20. Values for mean ± 
standard deviation (SD) in descriptive analysis were 
compared using independent samples t-test and Mann 
Whitney U test. P<0.05 was considered significant. 

Written informed consent was obtained from each 
subject following a detailed explanation of the objectives 
and protocol of the study which was conducted in 
accordance with the ethical principles stated in the 
"Declaration of Helsinki" and approved by the 
institutional ethics committee. 

Results 
Of the 42 subjects, 18(42.85%) were in the PPT group with 
a mean age of 28.6±12.3 years and 24(57.14%) were in the 

GHD group with a mean age of 35.2±8.7 years (Table-1). 

PSV was 11.9±4.2 cm/s in the PPT group and it was 21.3±6.7 
cm/s in the GHD group (p=0.036). EDV was 5.8±2.5 cm/s in 
the PPT group and 12.3±6.7 cm/s in the GHD group 
(p=0.012). RI values in the PPT group was 0.53±0.06 and 
0.43±0.18 in the GHD group (p<0.001) (Table-2). 

Discussion 
The current study examined the effects of PPT and GHD 
on thyroid parenchymal blood build-up. In the 
examinations, the thyroid artery PSV was able to 
distinguish the underlying cause of PSV thyrotoxicosis 
effectively. In patients with diffuse autoimmune 
thyroiditis, in colour Doppler USG, it is generally accepted 
that the intra-parenchymal blood flow is increased at the 
onset and peak of the disease.6 The current study found 
that thyroid parenchymal blood-flow was decreased in 
PPT cases compared to the GHD patients.  

PSV was determined to be significantly lower in PPT when 
compared with hyperthyroid postpartum thyroiditis PSV 
9.4±3.4 cm/s and GHDPSV 19.8±7.0 cm/s. With a cut-off 
level of 15 cm/s, PSV makes us foresee the correct 
diagnosis of postpartum women with hyperthyroidism. In 
the present study, it was determined that the PSV level 
was an independent marker between hyperthyroid PPT 
and GHD.7 In our study, PSV was 11.9±4.2 cm/s in PPT 
patients; and 21.3±6.7 cm/s in GHD patients (p=0.036). In 
GHD patients, the blood-flow was increased in the inferior 
thyroid artery. Decrease in the vascular resistance and the 
expression of the endothelial growth factor may cause 
the increased parenchymal blood flow. In studies 
conducted to date, the usability of PSV measurement of 
the inferior thyroidal artery with colour Doppler USG has 
been investigated in the differential diagnosis of 
thyrotoxicosis. It was reported in previous studies that a 
qualitative intra-parenchymal analysis may exceed the 
limits in differential diagnosis of diffuse hyper functional 
thyroid disease.8  

In previous studies, inferior thyroid artery PSV and EDV 
values were high at a significant level when compared 
with PPT patients. In characteristic analysis, in the 
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Table-1: Demographic characteristics. 
 
Parameters                             Group 1                                Group 2                             P-value 
                                                   (mean/SD)                          (mean/SD)                                   
 
Age (years)                              28.6±12.3                              35.2±8.7                               0.658 
TSH (μIU/ml)                              <0.001                                   <0.001                                      - 
TPOAb  (IU/mL)                     42.15±13.9                           76.8±21.5                              0.341 
TgAb (IU/mL)                         71.54±23.4                          83.52±17.9                             0.754 
TRab (U/L)                                 2.4±1.89                            32.3±12.65                           <0.001 
 

SD: Standard deviation; TPOAb: Anti-thyroperoxidase autoantibodies; TgAb: Anti-thyroglobulin 
antibody; TRab: Thyroid stimulating hormone (TSH) receptor antibody.

Table-2: Comparison of Doppler US haemodynamic parameters between the groups. 
 
Parameters                             Group 1                                Group 2                             P-value 
                                                   (mean/SD)                          (mean/SD)                                   
 
PSV (cm/s)                                 11.9±4.2                               21.3±6.7                               0.036 
EDV (cm/s)                                  5.8±2.5                                12.7±3.1                               0.012 
RI                                                 0.53±0.06                            0.43±0.18                            <0.001 
 

SD: Standard deviation; PSV: Peak systolic velocity; EDV: End-diastolic velocity; RI: Resistive index. 
P>0.05- Mann-Whitney U test for all parameters.



differentiation between GHD and PPT, the sensitivity of 
the EDV 13.2 cm/s cut-off value was 89.3%, while 
specificity was 88.6%.9 In our study, the inferior thyroid 
artery EDV in GHD patients was 12.7±3.1 cm/s, which was 
higher than PPT patients at a statistical level. In previous 
studies, it was shown that there was a definite 
intersection point between the thyroid parenchymal 
blood build-up in people with euthyroidism, thyroiditisor 
GHD.10 The current study determined that the EDV value 
was increased in GHD patients compared to PPT cases. In 
PPT cases, inflammation and thyrocyte destruction may 
have reduced the parenchymal blood build-up. 

The increase in the parenchymal blood build-up of the 
thyroid tissue and the increase in the PSV and EDV are 
both explained by the decrease in RI.11 In one study, in 
euthyroid adults, the mean PSV value was 16.94±5.3 cm/s 
and RI was 0.5±0.13.12 In previous studies, a higher RI 
showed a vascular bed blood-flow with a higher 
impedance. In situations such as liver cirrhosis, 
renovascular atherosclerosis, renal transplant rejection, 
parenchymal infiltration and oedema, resistance to 
vascular flow because of fibrosis develops which may be 
detected non-invasively with the increase in RI in Doppler 
USG.13,14 The current study determined that RI was low in 
GHD patients, and high in PPT cases. This increase in 
parenchymal blood build-up in GHD may be explained by 
the decrease in vascular resistance.  

Conclusion 
Thanks to its wide usability, it is believed that considering 
the vascular Doppler USG parameters, which are 
indicators of parenchymal blood build-up, to differentiate 
between thyroid diseases will contribute greatly to the 
diagnosis. 

A major limitation of the study was the small sample size. 
It was not calculated initially. 
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