
INTRODUCTION
During pregnancy, thyroid physiology undergoes several 
changes in order to adapt to the metabolic and hormonal 
modications experienced by maternal organism. Thyroid 
volume and thyroid vascularisation appear to increase as 
thyroid hormone production need to be higher in pregnancy. 
Several factors inuence the size of the thyroid gland. There is 
no denite information available about some of the factors or 
the complex ways in which they affect the thyroid gland. The 
thyroid volume is higher in males in comparison to females 
and there is a correlation between lean body mass, body mass 
index and thyroid volume. The size and shape of the thyroid 
gland may alter remarkably with age, gender, physiological 
condition, race and geographical location. Presumably, in 
females, thyroid size may be affected by sex hormones during 
pregnancy and menstruation. The alteration in maternal 
thyroid function during gestation are intricate and as yet 
incompletely understood. Historically, there has been a widely 
held belief that the thyroid increases in size during pregnancy. 
According to the older literature, the thyroid gland shows 
some degree of enlargement during gestation, notably in 
areas of low environmental iodine. In some older reports 
investigators claimed a relationship between thyroid gland 
enlargement and pregnancy (Brander and Kivisaan, 1989, 
Lona et al. 1985, Prout, 1975) . While India has become iodine ⁵
sufcient after two decades of salt iodisation, there is no 
informative data for thyroid function and size of healthy 
pregnant women in this country. It' is therefore crucial for 
evaluation of the morphological changes undergone by the 
maternal thyroid gland during the three trimesters of 
pregnancy.

AIMS AND OBJECTIVES
Ÿ To determine the thyroid gland volume in rst, second and 

third trimester of pregnancy by ultrasonography,
Ÿ To see the changes in vascularity of thyroid gland in 

different trimesters of pregnancy,
Ÿ To see the echotexture of the thyroid gland
Ÿ To see any abnormal calcication and nodule of the 

thyroid gland in different trimesters of pregnancy.

MATERIALS AND METHODS
STUDY AREA
Gynaecology and Obstetrics OPD, SSKM & H and SSKM & H 
Department of Radio diagnosis.

STUDY POPULATION
Patients attending GOPD for routine antenatal check up will 
be selected as cases satisfying inclusion and exclusion 
criteria.

STUDY PERIOD
One  year (from June 2015 to June 2016).

SAMPLE SIZE
Total 80 patients will be taken, 20 patients from each trimester. 
Written consent will be taken from each patient, and studied 
according to proforma.

SAMPLE DESIGN
The sample to be designed according to the below mentioned 
criteria-

A. Inclusion criteria :- All patients with conrmed pregnancy 
(UPT +ve).

B. Exclusion criteria :- Those on LT4 therapy.

Known other autoimmune diseases.

Pregnant mother on antithyroid drug.

Pregnant mother with enlarge thyroid.

STUDY TOOLS :-
A. Proforma to note patients' details.
B.  US machine Philips HD7 with Probes, Broadband 7 to 15 

MHz curved linear array transducer with selectable 
frequency and electronic focus.

PARAMETERS TO BE STUDIED:-
The following morphological parameters will be studied by 
USG-

Ÿ Assessment of thyroid volume
Ÿ vascularity
Ÿ echogenicity
Ÿ Calcication
Ÿ Nodularity

STUDY TECHNIQUES:-
The patient is typically examined in supine position with the 
neck extended. A small pad may be placed under the neck to 
provide better exposure of the neck, particularly in patients 
with a short, stocky habitus. The thyroid gland must be 
examined thoroughly in both transverse and longitudinal 
planes. Imaging of the lower pole can be enhanced by asking 
the patient to swallow, which momentarily raises the thyroid 
gland in the neck. The entire gland including the isthmus must 
be examined. The examination must also extend laterally to 
include the regions of the carotid artery and jugular vain in 
order to identify enlarged jugular chain lymph nodes, 
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superiorly to visualise submandibular adenopathy and 
inferiorly to dene any pathologic supraclavicular lymph 
nodes. Real time imaging of thyroid is performed using both 
gray-scale and colour Doppler techniques. The imaging 
characteristics of the gland (viz. size, shape, margins, 
echogenicity, contents, nodules, calcication and vascular 
pattern) should be identied.

STUDY PROCEDURES :-
Institutional Ethical Committee clearance will be taken 

before proceeding with the study.
↓

Case selection will be done as per sample design and 
inclusion-exclusion criteria.

↓
Informed written consent from the patient will be taken in 

his/her language.
↓

st nd rdUSG of thyroid gland in pregnant mother in 1  ,2 , 3   
trimester.

↓
Results will be tabulated and data will be analyzed using 

standard methods.

PLAN FOR ANALYSIS OF DATA :-
Standard statistical  methods

RESULTS & ANALYSIS
Frequencies

Figure 1- Showing age distribution of study population.

Figure – 2

Fig – 2 showing weight distribution of the study population -- 
showing it almost normally distributed

Figure – 3

Figure – 3 shows height distribution of the study population, 
which is almost normally distributed

Statistics

Age of the patient in Years

N Valid 80

Missing 0

Mean 24.89

Median 25.00

Std. Deviation 4.207

Minimum 17

Maximum 34

Frequencies

Statistics

Weight in Kg

N Valid 80

Missing 0

Mean 56.30

Median 56.75

Std. Deviation 10.828

Minimum 34

Maximum 81

Frequencies

Statistics

Height in Cm

N Valid 80

Missing 0

Mean 153.84

Median 154.00

Std. Deviation 5.397

Minimum 142

Maximum 166

Frequencies

Statistics

BMI in Kg/sq m

N Valid 80

Missing 0

Mean 23.7811

Median 24.1094

Std. Deviation 4.37474

Minimum 14.72

Maximum 34.72
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Figure – 4

Fig – 4 shows BMI of the study population which is almost 
normally distributed

Frequencies

Fig – 5 showing Pie diagram of the study population in three 
different trimesters

Means Plots

Figure – 6 Mean Line diagram showing mean thyroid 
volume in three different trimesters

T-Test

Figure – 7

Independent Sample Student T-test shows that mean 
thyroid volume increases from rst trimester to second 
trimester

Figure – 8

Independent Sample Student T – test shows that mean 
thyroid volume increases from second trimester to third 
trimester

Mean Plot of volume of Right Thyroid Lobe in different

Trimester:

Figure – 9

Figure – 9 shows mean volume of Rt. lobe of thyroid gland in 
different trimesters. It shows that mean volume of Rt. 
Thyroid lobe is gradually increasing from 1st trimester to 
3rd trimester.

T-Test

Figure –10

Independent one way T-test shows there is increase in mean 
st ndvolume of Rt. Lobe of Thyroid from 1  trimester to 2  

trimester

Frequency Percent

First Trimester 23 28.8

Second Trimester 31 38.8

Third Trimester 26 32.5

Total 80 100.0

Group Statistics and Independent sample T test

Trimester N Mean Std. 
Deviation

T test P value

Thyroid  
Volume

First 
Trimester

23 5.2652 1.15486 0.095 0.925

Second 
Trimester

31 5.2974 1.29081

Group Statistics and Independent sample T test

Trimester N Mean Std. 
Deviation

T test P value

Thyroid 
Volume

Second 
Trimester

31 5.2974 1.29081 0.798 0.479

Third 
Trimester

26 5.5673 1.24749

Group Statistics and Independent sample T 
test

Trimester N Mean Std.
Deviation

T test P value

Volume of 
Right

First 
Trimester

23 2.7965 0.64584 0.601 0.550

Lobe of 
Thyroid

Second 
Trimester

31 2.9035 0.64774
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Figure –11

Figure –11 Shows independent Sample T-test shows that 
there is increase in mean volume of right lobe of thyroid from 
2nd trimester to 3rd trimester.

Mean Plot of volume of Left Thyroid Lobe in different

Trimester:

Figure –12

Figure –12 Shows mean volume of Lt. lobe of thyroid gland in 
different trimesters. It shows that there is decrease in mean 

ndvolume in 2  trimester and again increase in mean volume 
rdin 3  trimester.

T-Test

Figure –13 Independent Sample T-test shows that there is 
decrease in mean volume of Lt. lobe of thyroid from 1st 
trimester to 2nd trimester.  

Figure –14  

Independent Sample T-test shows that there is increase in 
mean volume of Lt. lobe of thyroid from 2nd trimester to 3rd 
trimester.

Difference of Mean and SD of Right and Left Thyroid lobe in

First Trimester:

aStatistics

a. Trimester = First Trimester

Figure –15
Figure –15 Shows Difference of mean & SD of Rt. & Lt. thyroid 
lobe in 1st trimester

T-Test

Figure 16-  Independent Sample T-test shows mean volume 
of  Rt. lobe in 1st  trimester(2.7965c.c.) is greater than Lt. 
lobe (2.4678 c.c.) 

Difference of Mean and SD of Right and Left Thyroid lobe in

Second Trimester:

aStatistics

a. Trimester = Second Trimester

Figure –17 

ndShows Difference of mean & SD of Rt. & Lt. thyroid lobe in 2  
trimester.

T-Test

Figure –18

Group Statistics and Independent sample T test

Trimester N Mean Std. 
Deviation

T test P value

Volume 
of Right

Second 
Trimester

31 2.9035 0.64774 0.533 0.596

Lobe of 
Thyroid

Third 
Trimester

26 2.9985 0.69610

Group Statistics and Independent sample T 
test

Trimester N Mean Std. 
Deviation

T test P value

Volume 
of Left

First 
Trimester

23 2.4687 0.64906 0.370 0.713

Lobe of 
Thyroid

Second 
Trimester

31 2.3939 0.79163

Group Statistics and Independent sample T test

Trimester N Mean Std. 
Deviation

T test P value

Volume 
of Left

Second 
Trimester

31 2.3939 0.79163 0.841 0.404

Lobe of 
Thyroid

Third 
Trimester

26 2.5688 0.77168

Volume of Right 
Thyroid Lobe

Volume of Left 
Thyroid Lobe

Valid 23 23

N

Missing 0 0

Mean 2.7965 2.4687

Median 2.9200 2.4800

Std. Deviation .64584 .64906

Minimum 1.48 1.48

Maximum 4.77 3.74

Group Statistics and Independent sample T 
test

Lobe of 
Thyroid

N Mean Std. 
Deviation

T test P value

First 
Trimester

Right 23 2.7965 0.64584 1.71692 0.093

Left 23 2.4687 0.64906

Volume of Right 
Thyroid Lobe

Volume of Left 
Thyroid Lobe

Valid 31 31

N

Missing 0 0

Mean 2.9035 2.3939

Median 2.8400 2.2400

Std. Deviation .64778 .79163

Minimum 1.81 1.11

Maximum 4.80 4.25

Group Statistics and Independent sample T test

Lobe of 
Thyroid

N Mean Std. 
Deviation

T test P value

Second Right 31 2.9035 0.64778 2.77385 0.007

Trimester Left 31 2.3939 0.79163
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Independent Sample T-test shows that mean volume of Rt. 
lobe in 2  trimester (2.9035cc) is greater than mean volume of nd

Lt. lobe (2.3939 c.c.).

Difference of Mean and SD of Right and Left Thyroid lobe in

Third Trimester:

aStatistics

a. Trimester = Third Trimester

Figure –19 
rdShows Difference of mean & SD of Rt. & Lt. thyroid lobe in 3   

trimester.

T-Test

Figure 20-

Independent Sample student T-test shows that mean 
rdvolume of Rt. lobe of thyroid in 3  trimester ( 2.9985 c.c.) is 

greater than mean volume of Lt. 

Mean difference of Right and Left thyroid lobe in different 
trimester:

Figure –21 
Shows Difference in mean volume of Rt. & Lt. thyroid lobes in 
different trimesters.

One way ANOVA

ANOVA

Figure – 22

One way ANOVA shows that though Rt ITA Systolic Velocity, 
Diastolic Velocity, S/D ratio, PI and RI change between 
trimesters. (ITA – Inferior Thyroid Artery)

Post Hoc Tests

Figure – 23

Tukey HSD Post Hoc Tests also conrm that Rt ITA Systolic 
Velocity, Diastolic Velocity, S/D ratio, PI and RI change 
between rst to second and second to third trimester.[ ITA – 
Inferior Thyroid Artery ]

Volume of Right 
Thyroid Lobe

Volume of Left 
Thyroid Lobe

Valid 26 26

N

Missing 0 0

Mean 2.9985 2.5688

Median 2.9950 2.4950

Std. Deviation .69610 .77168

Minimum 1.71 1.24

Maximum 4.77 4.35

Group Statistics and Independent sample T test

Lobe of 
Thyroid

N Mean Std. 
Deviation

T test P value

Third 
Trimester

Right 26 2.9985 0.69610 2.02096 0.044

Left 26 2.5866 0.77168

Sum of
Squares

df Mean 
Square

F P value

Rt_SV Between 
Groups

.058 2 .029 .001 .999

Within 
Groups

3585.991 77 46.571

Total 3586.050 79

Rt_DV Between 
Groups

2.619 2 1.310 .090 .914

Within 
Groups

1121.734 77 14.568

Total 1124.354 79

Rt_SD Between 
Groups

.037 2 .019 .139 .871

Within 
Groups

10.357 77 .135

Total 10.395 79

Rt_PI Between 
Groups

.007 2 .004 .069 .933

Within 
Groups

3.959 77 .051

Total 3.966 79

Rt_RI Between 
Groups

.008 2 .004 .523 .595

Within 
Groups

.577 77 .007

Total .585 79

Dependent 
Variable

(I) 
Trimester

(J) 
Trimester

Mean
Difference 
(I-J)

Std.
Error

P value

Rt_SV First 
Trimester

Second 
Trimester

.02146 1.87807 0.999

Second 
Trimester

Third 
Trimester

.04535 1.81480 0.988

Rt_DV First 
Trimester

Second 
Trimester

.16288 1.05039 .987

Second 
Trimester

Third 
Trimester

-.42895 1.01501 .906

Rt_SD First 
Trimester

Second 
Trimester

-.05029 .10093 .872

Second 
Trimester

Third 
Trimester

.03636 .09753 .926

Rt_PI First 
Trimester

Second 
Trimester

.01741 .06240 .958

Second 
Trimester

Third 
Trimester

.00583 .06030 .995

Rt_RI First 
Trimester

Second 
Trimester

.00820 .02382 .937

Second 
Trimester

Third 
Trimester

.01640 .02302 .757

88 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-9, ISSUE-4, APRIL -2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



Means Plots

Figure – 24

It illustrates mean systolic velocity of right inferior thyroid 
artery decreases with increasing trimester.

 Figure – 25

It illustrates that  mean diastolic velocity of right  inferior 
thyroid artery decreases from 1st to 2nd trimester and 
increases from 2nd to 3rd trimester

Figure 26

st ndIt illustrates increase in S/D ratio from 1  to 2  trimester, 
nd rdhowever increase in S/D ratio from 2  to 3  trimester.

Figure 27

It illustrates decrease in PI of right inferior thyroid artery 
st rdfrom 1  trimester to 3  trimester.

Figure – 28

It illustrates decrease of RI of right inferior thyroid artery 
st rdfrom 1  trimester to 3  trimester.

One way ANOVA

ANOVA

Figure – 29

One way ANOVA shows that Lt. ITA Systolic Velocity, 
Diastolic Velocity, S/D ratio, PI and RI change between 
trimesters. (ITA – Inferior Thyroid Artery)

Sum of
Squares

Df Mean
Square

F P value

Lt_SV Between Groups 16.722 2 8.361 .310 .734
Within Groups 2074.777 77 26.945

Total 2091.499 79

Lt_DV Between Groups 26.755 2 13.378 1.417 .249

Within Groups 726.956 77 9.441

Total 753.711 79

Lt_SD Between Groups 1.170 2 .585 2.490 .090

Within Groups 18.095 77 .235

Total 19.265 79

Lt_PI Between Groups .186 2 .093 1.979 .145

Within Groups 3.624 77 .047

Total 3.811 79

Lt_RI Between Groups .048 2 .024 2.593 .081

Within Groups .720 77 .009

Total .769 79

  X 89GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-9, ISSUE-4, APRIL -2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



Post Hoc Tests

Multiple Comparisons

Tukey HSD

Figure – 30

Tukey HSD Post Hoc Tests also conrms that Lt. ITA Systolic 
Velocity, Diastolic Velocity, S/D ratio, PI and RI change 
between rst to second and second to third trimester. [ITA – 
Inferior Thyroid Artery]

Means Plots

Figure – 31

It illustrates increase in systolic velocity of left inferior 
thyroid artery from 1st trimester to 2nd trimester and slight 
decrease from 2nd trimester to 3rd trimester.

Figure 32

It illustrates increase in diastolic velocity of left inferior 
thyroid artery from 1st trimester to 3rd trimester. 

Figure 33

It illustrates decrease in S/D ratio of left inferior thyroid 
st rdartery from 1  trimester to 3  trimester.

Figure 34

It illustrates decrease in PI of left inferior thyroid artery from 
st rd1  trimester to 3  trimester.

Dependent 
Variable

(I) 
Trimester

(J) 
Trimester

Mean
Difference 
(I-J)

Std.
Error

P value

Lt_SV First 
Trimester

Second 
Trimester

-1.11217 1.42854 .717

Second 
Trimester

Third 
Trimester

.62269 1.38042 .894

Lt_DV First 
Trimester

Second 
Trimester

-1.03171 .84559 .445

Second 
Trimester

Third 
Trimester

-.41127 .81711 .870

Lt_SD First 
Trimester

Second 
Trimester

.15820 .13341 .465

Second 
Trimester

Third 
Trimester

.15138 .12891 .472

Lt_PI First 
Trimester

Second 
Trimester

.04988 .05971 .682

Second 
Trimester

Third 
Trimester

.07227 .05769 .426

Lt_RI First 
Trimester

Second 
Trimester

.02380 .02661 .645

Second 
Trimester

Third 
Trimester

.03820 .02572 .303
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Figure – 35

It illustrates decrease in RI of left inferior thyroid artery from 
st rd1  trimester to 3  trimester.

SUMMARY
Ÿ In our study, 80 healthy pregnant women in three different 

trimesters are included.
Ÿ The study population are aged between17 yrs to 34 

yrs.Among these 11 are below 20 yrs,63 are between 20 yrs. 
– 30 yrs. and 6 are above 30 yrs of age with mean age 
being 24.89 years and std. deviation being +/-4.207.

Ÿ All the study population are weighing between 34 Kg to 81 
kg. The mean weight is 56.30 kg and std. deviation is +/-
10.828kg.

Ÿ Height of all study population are between 142 cm to 166 
cm. with mean 153.84 cm. and std. deviation +/- 5.397 cm.

Ÿ BMI of all the pregnant females are between 14.72 kg/sqm. 
to 34.72 kg/sqm. The mean is 23.78 kg/sqm and std. 
deviation is+/-4.37474.

Ÿ Among the study population 28.8% is of rst trimester, 
38.8% is of second trimester and 32.5% is of third trimester.

Ÿ The mean thyroid volume of 23 rst trimester pregnant 
females is 5.2652 c.c., std. deviation +/-1.15486 that of 31 
second trimester pregnant females is 5.2974,std. deviation 
+/-1.29081 and that of 26 third trimester pregnant females 
is 5.567 c.c. ,std. deviation +/- 1.24749. 

Ÿ The mean volume of right lobe among 31 second trimester 
pregnant females is 2.9035c.c. , . ,std.  deviation 
0.64774,mean volume of left lobe among 31 second 
trimester pregnant females is 2.3939c.c.,std. deviation 
o.79613.

Ÿ The mean volume of right lobe among 26 third trimester 
pregnant female is 5.5673c.c.,std. deviation 1.24749,mean 
volume of left lobe among 26 third trimester pregnant 
female is 2.9985c.c.,std. deviation 0.69610.

Ÿ From our study, we found that there is small increase in 
thyroid gland volume from rst trimester to second 
trimester and from second trimester to third trimester.

Ÿ Also ,from our study we found statistically signicant 
difference in volume between right and left lobe of thyroid 
gland in second and third trimester pregnancy as 
reected by their corresponding P values(<0.05) shown in 
the respective gures.(Figure 17-20).The right lobe is 
larger than left lobe in second and third trimester which is 
statistically signicant. This nding is in agreement with 
previous studies done among the Caucasians and the 

53,54,55Chinese.
Ÿ Out of 80 pregnant females we have examined, 35 females 

already have done thyroid function test at the time of 
examination. All the 35 female were euthyroid.

Ÿ Among the study population, we found homogeneous 
echotexture of thyroid gland among all the 80 study 

population. We did not nd any heterogeneous or 
abnormal echotexture of the gland

Ÿ There is change in vascularity of the thyroid gland of all 80 
study population . 

Ÿ Although there is slight decrease in systolic velocity of ITA, 
however there is signicant increase in diastolic velocity of 
ITA from 2nd to 3rd trimester, resulting in signicant 
decrease in PI and RI.[ITA–InferiorThyroidArtery ].

Ÿ We have not found any abnormal calcication of the 
thyroid gland of all the study population.

Ÿ However, during our study, we have found small cystic 
nodules of varying sizes in the gland in 8(10%) pregnant 
females among 80 females. Among these 4(5%) in the rst 
trimester, 3(3.75%)in the second trimester and 1 (1.25%) in 
the third trimester. Among these 8 females bilateral tiny 
cyst of the thyroid gland is found in 2 females, one each in 
rst and second trimester. Rest of the thyroid have cystic 
nodules in single lobe only.

CONCLUSION
Ÿ From our study, we may conclude —
Ÿ Ultrasonographically, volume of thyroid gland increases 

as pregnancy advances. And moreover we observed 
statistically signicant difference in volume between right 
and left lobes in second and third trimesters. Right lobe is 
larger than left lobe in second and third trimesters.

Ÿ Vascularity of the gland changes during pregnancy. There 
is increase in diastolic ow resulting in decreased PI and 
RI with increasing trimester of pregnancy.  

Ÿ However there is no signicant change in echotexture of 
the gland on gray scale imaging among three trimesters.
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