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Abstract:
Objectives: To study the effect of aging on human thyroid gland this was investigated anatomically and
histologically.
Methods: Twenty thyroid glands from twenty normal male cadavers were examined and divided into five
groups each group includes four cadavers: Group (A) aged from 20-29 years, Group (B) from 30-39 years,
Group (C) from 40-49 years, Group (D) from 50-59 years, Group (E) from 60-70 years.
Results: Anatomically a negative correlation between process of aging, weight and length of thyroid lobes was
found and the peak of weight and length of thyroid lobes present at group B. Histologically, the present
study showed a significant negative correlation between age and number of thyroid follicles, follicular and
parafollicular cells, while strong positive correlation was found between age and the number of squamous
cells of follicular epithelial lining. The basement membrane, the thickness of interstitial tissue also showed a
positive correlation with aging.
Conclusions: The weight, length of thyroid gland decreased in approximately proportional level with age.
Numbers of thyroid follicles, cuboidal and parafollicular cells are decreased with progressive increase of
age. In contrast, the squamous cells are increased with aging process.
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collateral vessels from the trachea and esophagus
might augment thyroid blood supply [15, 16].
The thyroid gland capsule possesses both an
outer fascial sheath and an inner thin or loose
connective tissue [17]. Eroschenko [18] explained that
the inner layer of thyroid capsule is fibroelastic
tissue, which sends septa into the parenchyma of
the gland, dividing it into irregular lobes and
lobules. In addition, these septa gradually become
thinner; they reach all the follicles, separated each
follicle from others by fine, irregular connective
tissue composed mainly of reticular fibers [19].
The thyroid tissue is composed of 20-30 million
follicles, and each lobule composed of about 20-40
follicles [20,21].
The follicles that vary in diameter about 200-800
um, and depends on the size of a follicle depends
on the size and number of follicular cells and the
amount of colloid. The follicles are round or oval
sacs filled with colloid and lined by a monolayer of
low-cuboidal follicular cells, which are surrounded
by a basement membrane [22, 23].
The follicular epithelium might be simple
squamous, cuboidal or low-columnar depending on
the state of the activity of the thyroid gland.
The endocrine system was once thought to play a
critical role in aging process by virtue of its
dominant role in controlling the various organ
system of the body [24, 25].
The thyroid gland undergoes changes with age
and in the course of aging anatomical features and
function of the thyroid also undergo age related
changes. The thyroid gland in elderly person is

Introduction:
The study of the normal human thyroid gland
provides the values needed to interrupt the effects
of aging on thyroid gland structures. The word
thyroid gland is Greek, and loosely translated to
mean '' shield gland" [1].
The thyroid gland receives 2% of the cardiac
output [2], and takes up iodide from the blood to
produce
the
hormones
thyroxin
and
triiodothyronine [3]. The thyroid gland is one of the
largest of endocrine organs, of brownish red color
and consists of two large right and left lobes which
are united by a narrow thin isthmus and the gland is
located in the front of cervical region, anterior to
the laryngeal prominence [4,5].
The pyramidal lobe is a triangular and slender
narrow projection from the midpoint of the upper
border of the isthmus [5, 6&7]. Keith et al. [5] & Wahl
et al. (8) showed that approximately 50% of thyroid
glands have pyramidal lobe.
The weight of thyroid gland in normal healthy
adult is usually about 15 to 20 gm, and each lateral
lobe is about 4 cm in length, 2 to 2.5 cm in width,
and 1.5 to 2 cm thickness [9, 10]. Whereas Schlogl et
al. [11], Hegedus [12] and Hoyes & Kershaw [13]
considered that the weight of adult thyroid gland is
about 20 to 30 gm, 5cm in length, 1.5 to 2 cm in
width.
The thyroid gland has an abundant blood supply;
receiving (80–120 ml) of blood per minute [14]. This
abundant blood supply is provided from the paired
superior and inferior thyroid arteries and some
times from the thyroid ima artery. Furthermore, the
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characterized by mild atrophy, increased fibrosis
and decreased size of follicles. Functionally there
was less peripheral conversion of thyroxin (T4) to
triiodothyronine (T3), decreased up take of iodine
and over all lower level of thyroxin [26,27].
The changes show increased interlobular &
interfollicular fibrosis, reduction in number and size
of follicles [28,29].
Otoole et al. [30] and Nayyar et al [31] stated that
aged thyroid gland has an increased number of
parafollicular cells.

Sami I. Abdullah et.al

4– The weight of the right and left lobes of thyroid
gland were measured.
5– The length, width and thickness of the right and
left lobes were measured.
Histological Study:
Following weighing and gross metrical
measurements, the thyroid gland was bisected in a
midsagittal plane and 3 small specimens (10×5×5
mm each) were taken. Fixation of the specimens
was made using 10% formalin saline for 24 hours.
Paraffin tissue blocks were made and (5µm)
thickness sections were prepared, mounted and
stained with haematoxylin and eosin and Periodic
Acid Schiff's stain (PAS) [33].
The number thyroid follicles, follicular cells and
parafollicular cells were counted in all groups; also
the microscopical examination involves the
descriptive histology the follicles, volume of
colloid, follicular epithelium and interstitial
connective tissue.
Results were analyzed statistically using
correlation test and (ANOVA) test, also variance
and standard deviations (mean ± SD) was done [34].

Materials & Methods:Twenty normal thyroids of adult male cadavers,
with age ranging from (20– 70) years were taken
from forensic medicine department of Tikrit
Teaching Hospital in Salahddin province. The
diseased thyroids were excluded from this study.
The age of the cadavers was obtained from the
individual’s identity card and the accompanied
official papers. The cadavers' specimens were
divided into five groups according to age and each
group was composed of four cadavers as follows:
Group (A): ranged from 20-29 years.
Group (B): ranged from 30-39 years.
Group (C): ranged from 40-49 years.
Group (D): ranged from 50-59 years.
Group (E): ranged from 60-70 years.

Results:
Anatomical results:
The thyroid gland is characterized by right and
left lobes that connected by isthmus (Fig 1).The
two lobes extended superiorly from the oblique line
of thyroid cartilage to the 5th or 6th tracheal cartilage
inferiorly.
A small pyramidal lobe may project upwards
from the mid point of the superior border of the
isthmus (Fig 1); or on the right of it (Fig 2). The
right lobe of the thyroid gland in 19 cadavers is
longer than the left; except one specimen in group
(D) showed an equal length of both right and left
lobes.

Anatomical study:
The most common anatomical approach to the
thyroid gland is the skin reflected and structures of
the neck procedure by Patrick (32). The excellent
exposure of both lobes and their vascular supply, in
order to examine and to recognize the followings:
1– The anatomical position of the thyroid.
2– The extensions of the thyroid.
3– The description of arterial blood supply that is
done by injection with latex solution.

Fig.1. The pyramidal lobe (black arrow) extended from the mid point of isthmus (IS), R= right lobe and
L= left lobe.
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Fig.2.The pyramidal lobe extended near from the right side (blue arrow), right lobe (red arrow), left lobe
(yellow arrow) and isthmus (black arrow) of male thyroid gland.

The arterial blood is supplied by paired of
superior and inferior thyroid arteries (Fig 3,4).
Group (C) showed one cadaver that had thyroid ima
artery (Fig 5).
The weight of thyroid gland in different age
groups was shown in (Table 1 ), the peak weight of
thyroid gland was in group (B), indicated that

weight of thyroid gland decreased in approximately
a proportional level with age.
Table (2) shows the peak length in right and left
lobes of thyroid gland in group (B) and there was a
negative correlation between the length of thyroid
lobes with age progressing.

Table (1): Mean ± standard deviation of the weight of the thyroid gland in different age groups:
Group
Age
(Year)
Body height (cm)
Total Thyroid gland weight (gm)
Mean±SD
Mean±SD
A
20 – 29
171.00± 4.24
22.93± 1.66 ⁿ
B
30 - 39
172.25± 3.89
23.87± 0.78 ⁿ
C
40 – 49
170.00± 6.49
21.81± 2.48 *
D
50 – 60
174.00± 4.56
19.62± 1.19 **
E
60 - 70
168.75± 5.78
18.01± 1.50 **
n= (P>0.05) *= (P<0.05) **= (P<0.01)

Table (2): Means ± SD length of thyroid gland and body height correlated to different age groups:
Group
A
B
C
D
E

Body height (wm)
171.00± 4.24
172.25± 3.89
170.00± 6.49
174.00± 4.56
168.75± 5.78

Length of right lobe (cm)
Mean±SD
2.75± 0.38 n
3.00± 0.16 *
2.50± 0.29 *
2.23± 0.72 *
2.00± 0.84 *

Length of left lobe (cm)
Mean±SD
2.50± 0.84 n
2.80± 0.67 *
2.23± 0.49 *
2.00± 0.81 *
1.96± 0.65 *

n= (P>0.05), *= (P<0.05)
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Fig.3. Paired of superior thyroid artery (yellow arrow) distribution on the external surface of thyroid
gland.

Fig. 4. The inferior thyroid artery (yellow arrow) and common carotid artery (white arrow) behind the right
thyroid lobe of thyroid gland.

Fig.5. The single small thyroid ima artery (yellow arrow) of male thyroid gland.
While in group (E) the follicular cells became
more flattened, the thickness of basement
membrane was increased also the parafollicular
cells were decreased in number and the interstitial
tissue between follicles was increased (Fig 7, 8).

Histological results:
Descriptive histology:
In groups (A and B), the thyroid gland was
characterized by thyroid follicles which were lined
by cuboidal cells, and parafollicular cells between
them and a full amount of colloid (Fig 6).
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Fig.6. Follicles filled with colloid and follicular cells (yellow arrows) with cluster of parafollicular cells
between the follicles (blue arrows) and basement membrane (red arrow) (PAS, 40X).(group A,B)

Fig.7. flatened follicular cells in group E (yellow arrows),
increased interstitial connective
tissue(blackarrow) &the thickness of basement membrane(red arrows) and 2 C-cells are
shown(blue arrows) (H&E, 100X).

Fig 8. The reduction in the number of follicles and atrophy of the glandular paranchyma with irregular
follicles(blue arrows), and proliferation of fibrous connective tissue between lobules and
follicles in group E (black arrows) (PAS, 20X).
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older age groups and vice versa concerning
squamous cells.
The (mean ± SD) of parafollicular cells of
different age groups were decreasing in relation to
age.
Also the basement membrane and the interstitial
connective tissue which were significantly
increased in correlation to age.

Morphometric Histology:
Table 3 shows the (mean ± SD) of number
and diameter of thyroid follicles of all age groups,
the peak value in number and diameter of follicles
was at group (B), This value was decreased in
groups (C, D & E).
The type and number of follicular cells in this
study notice that the cuboidal cells were more
frequent among younger age groups compared to

Table (3): Means ± standard deviation numbers and diameter of
No. of thyroid follicles
31.12± 3.17n
30.71± 2.78n
30.68± 2.88n
29.12± 2.24*
28.22± 2.11*

thyroid follicles of all age groups.

Diameter of follicle (µm)
909.90± 82.18 n
856.32± 44.38 n
657.53± 63.27 *
503.52± 72.51 **
352.17± 57.06 **

n= (P>0.05) *= (P<0.05) **= (P<0.01).
&42]
which stated a decrease in the number and
Discussion:
Thyroid gland of aged individuals is associated
height of cuboidal cells due to the reduction in the
with a number of morphological and functional
level of thyroid-stimulating hormone.
changes. The question of whether and to what
About the parafollicular cells, the study shows
extent such changes are dependent on the aging
significant negative correlation between the process
process or on age– associated thyroidial or
of aging and the number of these cells, this finding
nonthyroidial diseases is a matter of debate [35].
is in agreement with other studies [26 & 43], which
Concerning the weight of thyroid gland, it has
stated that parafollicular cells represent (25%) in
been found that a significant negative correlation
childhood and in adolescence, while in the adult
existed between age and the thyroid weight, this
and elderly age they represent (8– 10% ) of thyroid
finding was generally in agreement with Herman &
gland cells.
Lacka [36] who mentioned that by age (70) years, the
The highly significant positive correlation is
weight of thyroid gland about 20– 30 % less than
found in the present study between process of aging
they do at age (20) years due to atrophy of 40% of
and the interstitial space, the reason that underlies
follicles and loss of about 30– 40 % of total number
this increase in the interstitial spaces was the
of follicles.
interstitial fibrosis which occurs mainly due to ageThe decrease in weight of thyroid gland made
related increased content of collagen fibers [25, 44].
[37]
present study agrees with Mahne, et al
and
Avdeenko & Khmel [38] who reported that the
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