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Abstract
The main objective of this study is to describe thyroid volume measured by ultrasonography in

different gencier and age groups in the Sulaimani populatiou" In this cross-sectional study, fwo hundred
subjects aged three Io seventy five years with healthy thyroids were studiod. The sample consisted of five
age groups *'ith f\ry'enty lemales and twenty males in each group. inlbrmation was collected on age, sex,
body height, neck iength, neck circumf'erence, and thyroid volume measured by sonography.The results
of this study shorv strong con'elations between chronological age, neck circumference, and body length.
Sex does not significantly affect the thyroid volume.
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lntroduction
The establishment of referenoe range for

the normal thyroid gland is essential both
fbr the exam.lnation of the patient referred
for evaluation of tho thyroid gland and
determination of goiter prevalence in a
given area.
The main factor that is involved in the
regulation of the giand volume is the
effect of iodine. It is important to know
the reference values of thyroid volume
and its determinants in free iodine
deficient subjects [1].
Many factors rnight account for the
discrepancy between clata obtained from
investigations of thyroid volurne by
ultrasonography in various parts of the
world, although ditTerent ultrasound
equipment and the pcssible rr:le of,genetic
factors have been suggested [2]. The most
important factors of disparity appear to be
the interobseryer variation and the status
of iodine consumption in different regions
of the world [2].

Many studies have been done showing
that ultrasound is very accurate in the
diagnosis of goiter and is the best way to
determine the thyroid volume [3-6].
This study is conducted to investigate
thyroid volume measured by real time
ultrasonography to c,btain the normal
thyroid volume values for different age
groups and gender differences in
Sulairnani governorate, and to correlate it
wiih other variables like body height,
length of the neck, and neck
circumference. Another r:bjective of this
study is to have a standard base line of
thyroid volume in our population.

Subjects and methods
Tlris study was conducted in three

different localities in Sulaimani
governorate in the Consultant clinic
center, Shorsh hospital and Sulaimani
teaching hospital.
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Two hundred subjects from patients with
different conditions who consulted the
clinic were included.
Subjects having historical, clinical, and /
or sonographical abnormalities of the
thyroid gland were excluded initially, The
two hundred subjects consisted of tw,enty
subjects in each age &. gender stratum
(Table 1).

For each subject the following paramoters
were rneasured:
a - Body height (cm).
b- Length of the neck (cm).
c- Neck circumference (cm).
d- Ultrasonographic examination of
thyroid gland.
Thyroid volume was estirnated using real-
time ultrasonography. The ultrasound was
conductsd by three experienced
sonographis. Longitudinal and transverse
scans were performed allowing the
measurements of depth (d), width (w), and
the length (l) of each lobe. The volume of
each lobe was calculated according to
Brunn J et al. [7] by the formula:
Volume (ml) = Depth (mm) X Width
(mm) X Length (mm) X 0.000479
The thyroid volume was the sum of the
volumes of both lobes and expressed as
(ml). Isthmus was not included, because
of the difficulty of recording its volume
with a two dimensional ultrasound
imaging system. An F test was used to test
the significance of factors included in the
study.
A Duncan new multiple range test was
used for comparison of means. Simple
correlation coefficients were obtained
between thyroid dimensions and volume.

Results
The study population (n:200) is shown

in (tablel). The mean volume of thyroid
gland among males was (12.2 ml) and
among females was {l1.5ml} and the
difference is statistically not significant (P
>0.05).as shown in table (2).
Means with a similar letter are not
si gnifi cantly different.
The youngest age group had naturally had
the smallest volurne (4.79) and this was
the only figure which was significantly
different from all other age groups.
Table (3) shows the ANOVA analysis
adjusted for sex, dge, and the
discrepancies between age 8. sex.
The only significant variable was age.

Table (1): Numbers of subjects according
to sex and age.

Age

groups

(years)

Number of

observations

Maie Female

r-10 40 2A 20

1l-20 40 2A 20

21-30 40 20 20

3l -40 40 2A 2A

4t-75 40 20 2A

Table (2) The mean volume of thyroid
in (ml) in different Lge groups
according to age.

Age

groups

I-t0 t1-20 2t-30 3l-40 41-75

Means 4.79 12.3',7

b

13.36

bc

15.01

d

t3.75

c

10



(JZS) Journal *f Z*nkoy Suldman| Novewber 2007, l0(1) Pafl A
A $4u r t )t,,$+, /*v rsgt t**til, u,* gJgt; gtdil

Table (3) Analysis of Variance (ANOVA) for the thyroid volume.

SOV (Source

of Variation)

Df (degree of freedorn) SS (Sum of

squares )

MS (Mean of

squares)

F (Fischer

ratio)

Sex I 26,31 26.3t 3.40

Age 4 2638.52 659.63 a< r{.{.

Sex X age 4 rc.94 4.23 0.55

Error 190 1470.32 7.74

Total r99 4152.05

Table (4) Conrelation coefficients befween tr*its studied (body heighto neck circumference

and neck length).

Body

height

Neck

circumference

Neck length Thyroid volume

Body height a.67 ** 0.70 ** 0.92x*

Neck

circumference

0.47** 0.75**

Neck length 0.51+*

** SignificanL at ip<0.01)

All the studied parameters were signif;cantly correlated to the thyroid volume. The
body height has the strongest correlation with the thyroid volume.

Discussion
The changes in the thyroid volume

mainly occurred below the age of twenty
years, and remain nearly unchanged in
adults and declines slightly in alder age
goups. The other main finding in this
study is the strong correlation between the
thyroid volume and body length, neck
circumference and neck length. The onset
of puberty occurs with the maturation of
the hypothaiama-pituitary-gonodai axis,
resulting in the development of the
secondary sexual characteristics, changes
in skeletal size, and body composition
with adaptation of the hypothalamo-
pituitary thyroid gland axis in response to
the increased energy expenditure.

A prepubertal surge of thyroid
stimuiating hormone (fSH) betrveen 8-12
years old,foilowed by a transient increase

in circulating thyroid hormones (T4 and

T3), in addition to enhanced peripheral
conversion of T4 to T3 may account for
this adaptation [8]. With ongoing puberty,
however, decreasing or constant TSH
levels have been reported, as well as a
progressive decrease in eirculating thyroid
hormones [9]. It is concluded that the
increase in the mean thy,oid volurne is

cOncuffent mainly with the onset of
puberty.
This result is similar to some studies done
in Europe and LISA [10-13] while it
disagrees with sorne other studies [1a-16].
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The mean thyroid volumes in the total
groups were (12.2 ml) and (11.5 ml), for
males and females respectively. The
difference between them was not
significant. This finding agtrees with other
results [17-19], but they are different from
other studies [2,11-14,16,17] .ln our study
we found that after puberry girls had
larger thyroids than boys, and this rvas in
concurrence with another study [20].
The earlier onset of puberty in females
renders their thyroid volume larger than
males before 14 years of age, while after
l6 years old, the thyroid volume becomes
larger in males, This may be due to the
fact that the body organs are larger in
males than in females generally. Female
steroids might have additional positive
influence on the difference in the body
weight between the genders [1], 16].

Another cause of increasing the size of the
thyroid is the goitrogenic effect of
smoking that is habitual mainly in the

males [19,21].
This study provides an important insight
into the correlation of thyroid volume with
other studied variables. However, this
study has some limitations like selection
bias. In addition to that we had different
sonographers who measured the thyroid
volume. In future studies we recommend
an adjustment for age when studying the

impact of those factors related to thyroid
volume.

Conclusion
Assessment of thyroid gland volume

based on chronological &go, neck
circumference, neck length and body
length were the most reliable methods in
the event of nonnal somatic development.
It is concluded that the sex does not

significantly influence the thyroid volume
when considered as a possible addition to
ihis base line model. It is also concluded

that the main changes in the thyroid
volume occurred betrveen 3-19 years old

and remained nearly a plateau in adults

and slightly declined in the older ages.

The larger thyroid volumes in our
population as compared to those reported

in other countries indicated that the state

of iodine consumPtion was still
insufficient in our population therefore it
is recommended to estabiish volumetric
standards for the population to prevent

overestimation of goiter prevalence. The

mean thyroid volume in our population

was larger or smaller than those obtained

in other countries, indicating the racial

differences. Differences in daily iodine

intake, genetic background and

environmental factors can contribute to

variation in the mean thyroid volume in
different areas.
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