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ABSTRACT: Ultrasonography is the most common & easy method to estimate the thyroid 
gland volume. There is wide variation in the volume of the thyroid gland in normal individuals of 
different ages, sex, races & geography location. Objectives: To estimate the ultrasonographic 
thyroid gland volume & its reference range in healthy volunteers of interior Sindh, province of 
Pakistan. Study Design: Cross Sectional Prospective study. Setting: Conducted in Department 
of Radiology of PUMHS Nawabshah. Period: From 15 August 2017 to 15 February 2018. 
Material & Methods: Total 102 healthy subjects were included. The subjects having history 
of any thyroid disease or surgery, systematic disease, iodine deficiency or taking any drug 
were excluded. Every subject’s thyroid ultrasound was performed by experienced radiologist & 
thyroid gland volume of each lobe was calculated. Results: The mean total thyroid gland volume 
of all study subjects was 9.14+2.97 cm3. The mean volume of right lobe is significantly larger 
than that of left lobe (5.27+3.82 vs 3.82+1.41, p< 0.005). The mean thyroid volume of the male 
subjects was larger than in the females (11.67+3.06 vs 8.50+2.87 cm3), the difference between 
both sexes was statistically significant (p< 0.005) (Table-I). There was no statistically correlation 
was found between thyroid gland volume with body mass index ((p< 0.005). Conclusion: We 
tried to contribute to establish the reference values for our local population and further large 
studies are required to establish national wide reference values of thyroid gland volume.
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INTRODUCTION
Thyroid gland is the largest & highly vascular 
endocrine gland situated in anterior lower neck. 
Majority of cases consists of two lobes connected 
by the isthmus and in some cases accessory 
lobe is noted. There is wide variation in the 
morphology of anatomical features like the size, 
shape, accessory lobes, volume and weight of 
the thyroid gland in normal individuals of different 
ages, sex, races & geography location.1-5

There are various methods available to estimate 
thyroid size and volume. These include palpation, 
ultrasonography, radionuclide study, and 
computed tomography in live individuals & by 
post mortem dissection in cadavers.6,7,8 Each 
method has its own advantages & disadvantages, 
ultrasonography examination is preferred due to 
wide availability, low cost, without radiation risk & 
easy to perform.9,10

Although large numbers of studies have assessed 
thyroid gland volume by ultrasound in healthy 
subjects in different parts of world11-14, no study 
is yet reported in our region. This study aims to 
estimate thyroid gland volume by ultrasound in 
healthy subjects of the interior Sindh, province of 
Pakistan.
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Figure-1. Ultrasound measurement of thyroid gland 
volume

a. Longitudinal section     b.    Transverse section
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MATERIALS & METHODS
After approval of ethical committee, this 
prospective cross sectional study is conducted in 
department of radiology of Peoples University of 
Medical & Health Science for Women Shaheed 
Benazirabad (PUMHSW.SBA) from 15 August 
2017 to 15 February 2018. Total of 102 healthy 
volunteers including both men & women having 
normal TSH & urine iodine levels, included in the 
study through purposive random sampling. The 
subjects having history of any thyroid disease 
or surgery, systematic disease, taking any drug 
are excluded. After taking informed consent, 
every volunteer is evaluated through detailed 
history & clinical examination. The demographic 
characteristics like age, sex, height & weight of 
the each study subject are recorded through the 
proforma.

Ultrasonography of the thyroid gland is performed 
through ultrasound system Toshiba Nemio 
using 12MHz transducer by qualified radiologist 
having experience of more than five years. The 
ultrasound of the subjects is performed in supine 
position with neck extended.  Longitudinal & 
transverse views of the thyroid gland are acquired 
(Figure-1) & volume of each lobe is calculated by 
using formula:
Volume (ccm) =      Width (cm) × Length (cm) × 
Depth (cm) × 0.479.

The thyroid volume is estimated by the sum of 
the volumes of both lobes.  The volume of the 
isthmus was not included.

The data was collected & analysed using SPSS 
10. The total & each lobe of thyroid gland volume 
is represented by mean +  standard deviation. 
The comparisons between volume of right & left 
thyroid lobe, and of both sexes were analyzed by 
Student T test. Pearson’s correlation coefficient 
was used to relate thyroid gland volume to body 
mass index in both sexes. P value < 0.05 was 
considered significant.

RESULTS
Out of 102 subjects, 55 were male & 47 females. 
The mean age of the study subjects was 
32.12+5.18 years, with range between 20 to 44 

years. The mean total thyroid gland volume of 
all study subjects was 9.14+2.97 cm3.The mean 
volume of right lobe is significantly larger than that 
of left lobe (5.27+3.82 vs 3.82+1.41,p< 0.005).
The mean thyroid volume of the male subjects 
was larger than in the females (11.67+3.06 vs 
8.50+2.87 cm3), the difference between both 
sexes was statistically significant (p< 0.005) 
(table 1).There was no statistically correlation 
was found between thyroid gland volume with 
body mass index ((p< 0.005).

Subjects (number) Mean ThyroidVolume (cm3)
Total (102) 9.14+2.97
Males (55) 11.67+3.06
Females (47) 8.50+2.87
Right lobe 5.27+3.82
Left lobe 3.82+1.41

Table-I. Total thyroid gland & its lobe volume in all 
study subjects

DISCUSSION
Iodine deficiency is an important public health 
problem and is the foremost preventable cause 
of morbidity & mortality worldwide.15 The most 
apparent manifestation of iodine deficiency is 
goiter, an enlargement of the thyroid gland. This 
enlargement is estimated by palpation, weight & 
volume of thyroid gland. The palpation procedure 
was approved by WHO as accurate method of 
diagnoses of endemic goiter. Due to large intra & 
inter observer errors and imprecise assessment 
by the palpation, the ultrasonography is now 
preferred to evaluate the thyroid gland.16 The 
ultrasound can calculate accurately both the 
volume & weight of the whole thyroid gland & its 
individual lobe. 

Ultrasonographic assessment of thyroid gland 
size is done in large number of studies & has 
provided reference range of thyroid gland 
volume & weight in normal subjects.17,18 Due to 
wide variation in the size, volume and weight of 
the thyroid gland in normal individuals of different 
age, sex, races & geography location1-5, these 
reference range values provided for the  different 
population cannot be compared to specific study 
group.19,20
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This is first study evaluating the thyroid gland 
size in healthy subjects of interior Sindh, province 
of Pakistan & provides the reference range of 
thyroid gland volume.  There is no local study yet 
reported for comparison in our country.

The mean whole thyroid gland volume of our 
study subjects is 9.14+2.97 cm3. It is almost 
comparable with that of Iran (9.53 ± 3.68 cm3) but 
lower than that of Turkish population (12.98±2.53 
cm3).21,22 The mean thyroid gland volume of our 
study subjects is larger than that of Chinese & 
African countries. This difference may be due to 
different age range, geographical location and 
body mass index of the study subjects.

This study show right thyroid lobe volume 
is significantly larger than that of left lobe 
(5.27+3.82 vs 3.82+1.41, p< 0.005). This finding 
is in accordance with previous studies done 
among the Turkish, Africans and the Chinese 
population.22-24

The mean thyroid volume of the male subjects 
is larger than in the females (11.67+3.06 vs 
8.50+2.87 cm3, p< 0.005), as noted by the other 
investigators.

CONCLUSIONS
We have present values of thyroid gland volumes 
in adult healthy subjects of interior Sindh, province 
of Pakistan assessed by ultrasonography. The 
mean volume of the whole thyroid gland in the 
study subjects is 9.14+2.97cm3. The thyroid 
gland volume is larger in male than females & 
right lobe of thyroid gland is larger than left lobe 
in both sexes. Though our sample size is limited, 
we tried to contribute to establish the reference 
values for our local population and further large 
studies are required to establish national wide 
reference values of thyroid gland volume.
Copyright© 13 Mar, 2019.
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