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ABSTRACT

Introduction: The size and shape of the thyroid gland may alter remarkably with age, gender, physiological
condition, race, and geographical location. Thus the knowledge of the various parameters and position of
thyroid gland are important while doing surgeries on thyroid gland as well as during tracheostomy in emergency
condition.

Materials and methods: The study was structured to investigate the morphometric as well as topographical
features of the thyroid gland in 100 cadavers (58 males and 42 females) from Maharashtrian population

Result: The right lobe of the thyroid gland was found to be larger than the left lobe. An average length and width
of isthmus were 1.38 cm and 1.02 cm. An average weight of thyroid gland was 14.5grams. The P value was 0.00
it shows that gender wise difference in different parameters was highly significant. Most commonly the isthmus
was lying opposite to 1% 2" and 3 tracheal rings. Gender wise difference in position of isthmus was statistically
insignificant.

Conclusion: This study highlights the various parameters of thyroid gland as well as shows the gender wise
difference in it.
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D
INTRODUCTION Most of the diseases affecting the thyroid gland

e.g. goitre, thyrotoxicosis, adenoma, carcinoma
etc. are usually associated with enlargement of
gland and require medical and surgical interven-
tion.

The thyroid gland is an important endocrine gland
in human body, which is situated anteriorly in
the lower part of the neck .It consists of two
symmetrical lobes connected by an isthmus

which is H shaped and lies against 29, 31, 4t
tracheal rings. It is a highly vascular gland. It is
the first endocrine organ to evolve in the verte-
brates [1].
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There are many variations in the shape, size and
relative level of the thyroid gland. Therefore,
knowledge of the variation in morphological and
topographical anatomy is very important in
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evaluation and management of thyroid disorders
in clinical practice.

MATERIALS AND METHODS

With the prior permission and approval of the
Ethical Committee, one hundred apparently
normal thyroid gland specimens were collected
from human cadavers of known age and gender.
In the present study, the thyroid gland specimens
were obtained from 58 male and 42 female adult
cadavers of 35 to 90 years age group.

The dissection was carried out and the thyroid
glands were exposed. Before removal of thyroid
gland, its position in relation to the tracheal rings
was observed and noted.

After removal, the thyroid gland specimens were
dried with the help of tissue papers. Electronic
weighing machine was used to measure weight
of the thyroid glands. Its measurements like
height, width of each lobe and isthmus were
measured with the help of vernier caliper.

The samples were divided into two groups
according to gender into males and females.
Statistical analysis was made to find out
whether there any significant gender differences
in the measurements of right and left lobe,
isthmus and the weight of the gland.

The statistical analysis was done by applying
Chi-square test and one sample test.

It was done by using SPSS and Minitab software.

Exclusion criteria: Cadavers having goitre and
thyroidectomy were excluded.

RESULTS

The right lobe of the thyroid gland was found to
be larger than the left lobe. An average length
and width of isthmus were 1.38 cm and 1.02 cm.
An average weight of thyroid gland was
14.5grams. (Table no 1)

The length of right lobe was more in females.
The width of right lobe in male and female was
equal. The size of the right lobe was larger in
females than males. The weight of thyroid gland
was more in males than in females.

In the above data the P value was 0.00 it shows
that gender wise difference in different param-
eters was highly significant. (Table no 2)

Most commonly the isthmus was lying opposite
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to 15t 2" and 3" tracheal rings.

In 28 cases the isthmus was absent and two
lobes were lying separated.

P value was 0.473. It shows that gender wise
difference in position of isthmus was statisti-
cally insignificant. (Table no 3)

Table 1: Showing the minimum and maximum the

parameters of the thyroid gland with its mean and
standard deviation.

Sr. no. Parameters N Min. (cm) | Max. (cm) | Mean (cm) S.D.
1 Length of Right lobe 100 3 6.7 4.61 0.75525
2 Width of Right lobe 100 0.8 3.6 2.383 0.53088
3 Length of Left lobe 100 2.1 6.3 4.36 0.83182
4 Width of Left lobe 100 0.7 3.5 2231 0.56241
5 Length of Isthmus 100 0.7 4.6 1.383 1.03729
6 Width of isthmus 100 0.2 2.8 1.018 0.79498
7 | Weightof the thyroid | ) 04 30 145 559758
gland

Table 2: Showing the gender difference in the parameters
of the thyroid gland.

Gender Parameters Min.cm. | Max. | Mean S.D.
Length of Right lobe 3 6.7 | 45741 | 0.75871
Width of Right lobe 0.8 3.6 | 2.4586 | 0.49631
Length of Left lobe 21 6.3 | 43155 | 0.80324
Male 58 Width of Left lobe 0.7 3.3 | 2.1931 | 0.58125
Length of Isthmus 0.7 4.6 1.3241 | 1.15687
Width of isthmus 0.2 2.8 | 0.9621 | 0.85877
Weight of thyroid gland 0.4 30 14,948 | 5.60473
Length of Right lobe 3 6.2 | 4.6595 | 0.75678
Width of Right lobe 1.1 3.5 | 2.2786 | 0.56462
Length of Left lobe 2.4 6.3 | 4.4214 | 0.87584
Female 42 Width of Left lobe 1.2 35 2.2833 0.5378
Length of Isthmus 0 3.2 1.4643 | 0.85192
Width of isthmus 0 2.5 | 1.0952 | 0.70016
Weight of thyroid gland 4.2 30 |13.8857| 5.59637

One sample test, P value = 0.00

Table 3: Showing the position of the isthmus according
to gender.

Position of the isthmus in
relation to cricoid cartilage | Male | Female | Total
and tracheal rings
cricoid cart.,1,2 1 1
2 1 3 4
1,2 10 3 13
1,2,3 11 6 17
1,2,3,4 4 3 7
1,2,3,4,5 1 0
2,3 8 4 12
2,3,4 7 3 10
2,3,4,5 2 1
3,4 1 1
3,4,5 1 0 1
Absent isthmus 11 17 28
Total 58 42 100

Pearson Chi-Square value = 10.648 and P value =0.473
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Table 4: Comparison of various studies for Position of isthmus of thyroid gland With Present Study.

Seheli Zannat S.D. Joshi [5]75] Enayetullah[11] | Begum[10] present
Related structures sultana[1] 41 study 72
cases 50 cases 60 cases
cases cases
Cricoids 1% and 2™ rings - 4% - - 4.16%
Only 1% - 2.66% 2.77%
1% and 2™ 10% 18.66% 18.05%
1%,2" 3", 18.30% 25.33% 23.61%
1% to 4™ 1.70% 5.33% 9.72%
1" to5" 1.70% - 1.30%
Only 2™ - 4% - - 5.55%
2" to 3" 10.00% 25.33% 15.27%
2" to 4t 18.30% 13.33% 72% 71.67% 13.88%
2" to 5" - 1.33% 26.77% 4.16%
3“to 5" - 1.30%

DISCUSSION

The thyroid gland is having important functions
of the body like maintains the rate of metabo-
lism, blood calcium level, and affects the growth
and development in mammals. The thyroid gland
is notably a labile gland that varies greatly in
size and structure [2].

Wood Jones [12] stated that the size and shape
of the thyroid gland is subject to much varia-
tion.

Seeing the extreme variations in the gross
anatomy of the gland, Marshall [13] stated that
it was difficult to speak of a normal thyroid
gland.

Hegedus et al [14] attributed the differences in
thyroid gland volume between males and
females to their body weight differences. This
influence of body weight on the thyroid volume
was about three times that of the age.

The workers in the radiology department
usually gets exposed to the radiation while
working, so to give full protection against the
accompanying hazards, the standard weight,
size, and shape of the thyroid should be known
[9].

The results of present study are similar with the
studies done previously. In the present study,
the length and width of the right lobe of thyroid
gland were found to be 4.61 cms and 2.38 cms
respectively. These Findings were similar to the
study done by Prakash et al [7] i.e. 4.43 cm and
2.54 cm respectively. Studies done by Harjeet
et al [3] and S.D. joshi et al [5] also found simi-
lar length of right lobe i.e. 4.04 cm and 4.32cm
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respectively. Daksha Dixit et al [4] found the
length of right lobe of thyroid gland slightly more
(5.29c¢m ) than the present study .

In the present study the length and width of left
lobe of thyroid gland was 4.36 cm and 2.23 cm
respectively. These were similar to the findings
of Prakash et al [7] i.e. 4.21cm and 2.63cm
respectively.

According to S.D. joshi et al [5] and Daksha Dixit
et al [4] the length of left lobe was 4.22cm and
4.95 respectively. These findings were similar
to the findings of present study (4.36 cm).
According to Harjeet et al [3]it was 3.82cm.

According to Rimpi Gupta et al [6] the length of
right and left lobe of thyroid gland was 3.5 cm
and 3 cm respectively and width was 2.2 cm and
2 cm respectively.

Sultana SZ et al [1] in their study found that
MeanzSD values for length and breadth of
isthmus were 9.3316.64mm and 12.274£3.97mm
respectively. In the present study findings were
10.324£10.15mm and 9.62+8.58mm respectively.

According to S D Joshi [5] the mean height and
width of isthmus were 1.1cm and 1.85 cm
respectively. In our study the findings were 1.38
cm and 1.018 cm respectively.

In the present study, the mean weight of the
thyroid gland in case of males was found to be
14.94 grams and in case of females it was 13.89
grams. The weight was more in the study done
by Tanriover 0 [9] i.e. 26.93gm and 21.93gm
respectively. Tanriover o [9] has shown that the
weight was more in males than females.
Average weight of thyroid gland in the present
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study is 14.5 gm and it was shown more in the
study of Tanriover o [9] i. e. 26.11+£8.14 gm.
According to Nurunnabi ASM[2] and Harjeet A
[3] the weight of thyroid gland in males was
14.64+2.07 gm. and 15.01+£7.69 gm. respectively.
Their findings were similar to the present study
(14.94 gm).Whereas the findings of Pankow
BG[11] was more (18.5gm) than the present
study.

In case of females; the findings of Nurunnabi
ASM [2], Harjeet et al [6] and Pankow BG et al
[8] were 14.674£3.02gm, 13.164£5.64 gm, and 14.4
gm respectively. These findings were similar to
the present study.

In the study done by Begum [10] and Enayetullah
[11] the average weight of thyroid gland was
13.56+3.60 gm and 14.35+5.86 gm respectively.

In the present study 100 cases were studied out
of that in 28 cases the isthmus was absent and
in 72 cases isthmus was present. In 72 cases
the posterior relation of isthmus has shown in
table no 5.

In the present study the isthmus was lying
opposite to 1%, 2", 3™ tracheal rings most
commonly . It was found in 23.61% of cases in
the present study. These findings were similar
to the study done by Seheli Zannat sultana [1]
and S.D. Joshi [5] i.e. 18.3% and 25.33% respec-
tively.

In the present study; least commonly the
thyroid gland was situated opposite to the 1°'to
5% tracheal rings (1.3%) and it was similar to
the findings of Seheli Zannat sultana [1] i.e.
(1.7%)

CONCLUSION

The study was carried out in 100 cadavers in
Maharashtra region and it has shown that the
size of right lobe of thyroid gland was more in
females than males. The weight of thyroid gland
was more in males. The gender wise difference
in parameters was statistically highly significant.

Most commonly the isthmus was lying opposite
to 1%%,2" 3" tracheal rings . The gender wise
difference in position of isthmus was
statistically insignificant. So, the knowledge
about the morphometric and topographic
anatomy of the thyroid gland is very important
in the surgical treatment of different tumours
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and during tracheostomy.

ABBREVIATIONS

N - Number

Min. —Minimum
Max. — Maximum
S.D.—Standard deviation
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