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INTRODUCTION

Thyroid stimulating harmone (TSH) shows pulsatile and circadian variation. In
normal adult men and women, TSH levels are low throughoul the daytiens and begin
1o increase in the late aflemoon or early evening. Maximal TSH levels accur sharlly
before sleep. During sleep, TSH levels generally decling slowdy. A further decrease
cocurs in the morning hours. Thyroid gland s highly vascular, and TSH & known 1o
alter the blocd flow of the thyroid. It has been reported that measuwement of blood
flow at the inferioe thyroid artery (ITA), a major leading arlery in the thyroid, s a
usaful method of dilferentiating between various thyroid dseases. However, there is
no detaded study in the literature on the associations belween the Doppler
parameters of thyroid blood flow and diurnal rhythm of TSH.

The aim of present study was to determine the presence of a correlation between
the Doppler parameters of thyroid blood NMlow and TSH levels in the moming, late
aftemoon and at midnight in healthy adulls

SUBJECTS AND METHODS

We prospectvely examined 30 non- smoker healthy adults (15 men {50%) and 15
woemen (50%), 24- 54 years old). The sex, age, body weight, height and bady mass
ndex (BMI) were detlerminad.

Blood samples were laken from individuals at 08.00 for measuring thyroid
hormones [free trhiodothyronin (FT3) and free thyraxne (FT4)|, thyroid antbodes
|anti thyroid peroxidase antibody (anti-TPO) and anti thyreglobulin antibody (anti-
Tg)] and TSH levels. Thyroid hormones and TSH levels also were measured at
16.00 and 24.00. Subjects were required 1o collect 24-hour wine samples afer
discarding first uring sample in the maming. Daily iodine excrelion was calculated
from urine samples. Narmal vakies in our laboratory are as follows: FT4. 0.61- 1.12
ngidL, FT3, 1.57- 4,71 pg'mL, TSH, 0.4- 4.0 ulU/mL, anti-Tg <30 UmL, anti-TPO
<10 U/mL and Urine iodine 10- 20 ug'dL.

Conventional and Power Doppler Ultrasonography

Thyraid ultrasenography and Doppler ullrasonography was perfarmed at 08.00,
16.00 and 24.00. In each individual, a preliminary ultrasonegraphy examination was
perlormed 10 idently any abnormalities such as parenchymal heterogensity or
nodule. All participants were examined alter a 10- min rest period 10 minimize the
changes in blood pressure and hearl rate to avoid influencing the Doppler
paramelers. All Doppler and gray-scale measurements were performed by the same
axperienced radiclogist (M.G) using the same Doppler ullrasonograpghy device
{Loge® 9 Doppler System, General Electric Medical Systems, Milwaukee, W1, USA)
with a 10 MHz broadband linear transducer in thyroid mede. Thyroid gland was
scanned in three dimensions. Thickness, width (in transverse plan), and length (in
longitudinal plan) of each kbe were measured by longiludinal and transwverse scans
Volume for each lobe was calculated using the ellipsoid formula. After the gray-
scale ullrasonography examination, each individual underwent Doppler
ultrasonography examination. Thyroid blood llow measured at the ITA, bacause of ils
major contributian o thyroid blood flow, ease of identilication, and low coellicent of
varation of less than 5.2%. The color gain was adjusted 2o thal artfacls were
prevented. The angle was kepl between 457 and 607, and the angle correction
cursar was parallel 1o the direction of llow. The velocity wavelforrm was displayed
above the bassline to indicale the arterial bload fiow, and the peak syslolic velocily
{PSV) and resistance index (RI) were obtained from both ITAS, and the mean values
were recorded (Figure 1),

Figure 1. The velocity waveform is displayed above the baseline to
indicate the arterial blood flow. The figure shows the measurement of
the blood flow velocity in the inferior thyroid artery (left).

Statistical analysis

For the statistical analysis of the study, SPSS 11.5 packel pragram (SPSS Inc.,
Chicaqo, IL) was usad. Values of P< 0,05 were accepled as statistically significant.

RESULTS

Thity individual were included in the study between 24 and 54 years of age.
There were 15 lemale (50%) and 15 male (50%) patients with a mean age of
32.20 + 7.39 years. Mean BMI 24.70 = 3.80 kg/m?, and the mean urinary iodide
excration 14.07 = 2.53 ug/dL were. Demographic and laboratory data of study
group with comparalive resulls according lo sex were lisled n Table |. No
slatistically significant difference was detected between groups according Lo age,
BMI, thyroid function tests, and urinary iodine excretion (p>0.05).

Data of mean age, body mass index, FT3, FT4 and TSH levels, thyroid
volumes, peak systolic velocty and resistance index at 08.00, 16.00 and 24.00
were showed in Table |l Diumal serum TSH concentrations were evaluated and
significant difference between maming, aftemoon, and night TSH levels was
detected. TSH levels measwed al 24.00 were signficantly high compared 1o
thoge at 0B.OD and 16.00 (p<0.001 and p<0.001. respactively). TSH leveis
measured at 16.00 were also significantly higher than thase at 08.00 (p«<0.001).

Diurmal thyraid volume changes were evalialed. There was no meaningful
difference belween thyroid volmes calculated from morming and aflernaon
measurements (p*307). However, thyroid volumes at nighl were significantly
highar cormgared 1o morming and aftermoon levels (p<0.001).

Mean PSV levels were evaluated and an increase durng daytime was
observed. However, no statslically significant difference was presant belween
PSV values measured at 08.00 and 16.00 (p+0.113). PSV values measured at
24.00 were sgnificantly high comgpared to morning and aftemoocn measuremeants
(p<0.01, and p<0.05, respactively). In contrast to PSVY, Rl values tended 1o
decrease during dayteme. RI values measured al night were significantly low
corrgared o morning and altermoon values (p<0.001). The dillerence belween
maming and altemoocn Rl levels were also statistically significant

Table L. Demographic and laboratory data of study group with comparative
results according to sex

Male Female P

N»15 Ne15
Age (year) 35285 31.3=6.0 >0.05
BMI (kg'm?) 255+30 238=44 >0.05
Urine iogine (pgfdL) 16.35 = 3.01 15.04 = 2.74 >0.05
FT3 3.24 = 0.26 3.05+0.85 >0.05
FT4 0.81 = 0.07 0.79 =0.05 >0.05
TSH 1.18 = 0.64 1.32+ 069 >0.05
Anti TPO (UimL) <10 <10 -
Anti Tg (WmL) <30 <30 -

Table 1I. Data of FT3, FT4 and TSH levels, thyroid volumes, peak systolic
velocity and resistance index at 08.00, 16.00 and 24.00

08.00 16.00 24.00

FT3 (pginlL) 3.11 =059 3.00 = 0.43 133+ 0.63
FT4 (ngldL) 0.77 = 0.09 0.83 = 0.08 0.86 + 0.08
TSH (LlUimL) 1.29 = 0.55 1.88 = 1.08 3.09+ 152
Thyroid velume (mL) 10.46 + 3.71 1043 :375 12.02 = 5.03
PSV (cms) 24.80 + B.51 2583 + 9.82 27.75 = 9.54
RI 0.57 = 0.07 0.56 = 0.05 0.53 + 0.07
CONCLUSION

Unique feature of our study is that it is the frst study shawing thyroid blood flow
variations by quantitative Doppler parameters in relation o diurnal changes of
TSH lavels. In this sludy, we investigated the correlation between ITA blood flow
parameters and thyrald velume, thyraid hoemaones, and TSH in three different
times of day. We observed that PSV ncreased and RI decreased in night trmes
when TSH peaked, which means increased thyroid bloed flow. Again, we
abserved an increéase in thyroid volume at night compared to daytime. Our study
constilutes the beginning of the hypothesis that bloed llow pattem in thyroid gland
pathologies may show durnal variation as in healthy indwviduals. For this reason
we think that thyroid bload fiow should be evaluated diumnally by power Doppler in
TSH dependent thyroid pathologies, auloimmune diseases affecling TSH
receplor. or thyroid nodules considerad to develop independently from TSH.




