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Background: Although racial and ethnic variations in the morphology of anatomi-
cal structures are defined well, the size, shape, and weight of the thyroid gland have
not previously been reported in Turkish people. This study provides data about the
morphometric features of the thyroid gland, thyroid lobes, and pyramidal lobe, and
highlights some anatomical variations in people from the Marmara region in Turkey.
Material and methods: The material for the present study consisted of thyroid glands
obtained from 75 male and 15 female adult cadavers aged between 18 and 80 years.
A dissection was carried out and the thyroid glands were exposed. The glands were
weighed and measured according to the various age groups of the patients.
Results: A pyramidal lobe was found to be present in 57.8% of the cadavers
(52/90). During midline dissection of the neck 2 males out of 90 cadavers,
giving an incidence of 2.22%, did not show an isthmus. The mean thyroid
weight was 26.11 = 8.14 g. In males it was 26.93 + 7.96 g while in females it
was 21.93 = 7.98 g.

Conclusions: This is the first reported morphometric study on cadaveric thy-
roid glands from Turkey and it highlights individual and ethnic/racial variations.
In order to perform safe and effective surgery and for the accurate diagnosis of
thyroid disorders, knowledge of normal anatomy and the variations of the thy-
roid gland are essential. (Folia Morphol 2011; 70, 2: 103-108)

Key words: anatomy, cadaver, morphometry, thyroid gland,
pyramidal lobe

INTRODUCTION heavier in females than in males, and it hypertrophies

The size and shape of the thyroid gland may alter during menstruation and pregnancy [5].
remarkably with age, gender, physiological condition, It is reported that the weight of thyroid gland is
race, and geographical location. It may be larger and less in Jamaicans and Japanese compared to Ameri-

Address for correspondence: O. Tanriover, MD, Department of Family Medicine, Yeditepe University Faculty of Medicine,
Kayisdagi Cad., 26 Agustos Yerlesimi, 34755 Kadikoy, Istanbul, Turkey, tel: +90 533 742 32 00, fax: +90 216 578 25 75,

e-mail: otanriover@yeditepe.edu.tr

103



Folia Morphol., 2011, Vol. 70, No. 2

cans and Europeans [7]. Harjeet et al. [6] measured the
thyroid of Indian subjects and found out that the mean
weight of the thyroid glands in adults were smaller than
in western Caucasian and Japanese subjects. This re-
duction may be attributed to the generalised reduction
in body size. Hegedus et al. [8] have demonstrated the
relationship between thyroid volume, as estimated by
ultrasound, and body weight, age, and sex in normal
subjects. The weight of the gland is usually 25 g but
varies, being slightly heavier in females, and enlarging
during menstruation and pregnancy. He also noted that
the thyroid volume was significantly higher in the au-
tumn and winter than in the summer. Ueda [19] corre-
lated thyroid gland volume (estimated by ultrasound)
with height, weight, body surface, and age in children
of 6 months to 15 years. He did not find a significant
difference in thyroid volume between males and females
over this age range.

In the routine examinations of workers who are
exposed to radiation, to give full protection against
the accompanying hazards, the standard weight,
size, and shape of the thyroid should be known.
Furthermore, knowledge of variations of the thyroid
is substantial for surgeons dealing with head and
neck surgery. Therefore, training and understand-
ing of the thyroid anatomy and its associated ana-
tomical variations are obligatory in order not to over-
look these anomalies in differential diagnosis.

Although racial and ethnic variations in the mor-
phology of the anatomical structures are well known,
there is no consensus on the size, shape, and weight
of the thyroid gland and no studies have been report-
ed from Turkey. This study was performed to high-
light the morphometric features of the thyroid gland,
thyroid lobes, and pyramidal lobe in Turkish people
and contribute additional data to the literature.

MATERIAL AND METHODS

A total of 90 thyroid glands collected from
75 male and 15 female adult cadavers aged between
18 and 80 years were included in the present study.
The subjects were from the most populated part of
Turkey called Marmara, which is located in the north-
west region. The autopsies were performed within
48 h of death and during this period the bodies were
kept in a cold chamber at 4°C. At autopsy the usual
procedure of separating the organs was followed [16].

With the informed consent of the relatives of the
deceased, the cadavers were preserved in 10% for-
mol-saline solution.

Gross and fine dissection was carried out and
the thyroid gland was separated from its bed, dried

with a sponge and blotting paper, and then weighed
on a digital balance (Denver Instrument APX-200
accuracy 0.01 g). No attempt was made to remove
the parathyroid glands as their weight was described
to be negligible [17]. The measurements of the gland
were taken with the help of digital vernier callipers
in 75 male and 15 female specimens.

The Ethics Committee of the Council of Forensic
Medicine of Istanbul, Turkey approved the study.

Statistical analysis

Statistical analyses were performed using NCSS
2007 and PASS 2008 statistical software (Kaysville,
UT, USA). Descriptive statistics were calculated as
the mean = SD and frequency. For comparing quan-
titative data, parameters showing normal distribu-
tions were compared using Oneway ANOVA test,
and parameters which did not show normal distri-
butions, groups were compared using the Kruskal-
Wallis test also Mann-Whitney U test used to com-
pare the difference in gender groups. The x test was
used for categorical data analysis. Statistical signi-
ficance was defined as p < 0.05.

RESULTS

Our study included dissections of thyroid glands
in 90 adult human cadavers. The mean age of the
cadavers was 44.03 = 18.4 years ranging between
18 and 80 years. Out of 90 cadavers 75 were males
(83.3%) and 15 were females (16.7%). A pyramidal
lobe was found to be present in 57.8% of the ca-
davers (52/90); 43 of 75 male cadavers showed
a pyramidal lobe while it was found in 9 cases out
of 15 females (Table 1).

The localisation of the pyramidal lobe based on
the origin of the thyroid gland is shown in Table 2.
It branched off more frequently from the left part
of the isthmus than from the right or the midline.
There was no age or sex difference in pyramidal lobe

Table 1. Pyramidal lobe according to age and sex

Pyramidal lobe p
Not found Found
(n = 38) (n =52)
Age 18-30 year 7(18.4%) 19(36.5%) 0.169
31-50 year 17 (44.7%) 19 (36.5%)
51-80 year 14 (36.8%) 14 (27%)
Sex Male 32 (84.2%) 43 (82.7%)  0.849
Female 6(15.8%) 9(17.3%)

Chi-square test; sex and age differences not significant
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Table 2. Pyramidal lobe localisation

Pyramidal lobe extending from:

Left part of the isthmus 21 (40.3%)
Middle of the isthmus 14 (27.1%)
Right part of the isthmus 17 (32.6%)
Total 52 (100%)

localisation (p > 0.05) (Table 2). The mean length
of the pyramidal lobe was 2.01 (£0.8) cm ranging
between 0.80 and 4 cm.

During midline dissection of the neck 2 males
out of 90 cadavers, giving an incidence of 2.22%,
did not show an isthmus (Fig. 1), and one of the
pyramidal lobes extended from the midline and
crossed over to the right side (Fig. 2).

The mean thyroid weight was 26.11 = 8.14 g. In
males it was 26.93 = 7.96 g while in females it was
21.93 + 7.98 g. In both males and females there was
no statistically significant difference in thyroid weight
between the various age groups (p > 0.05) (Table 3).

Although in the 18-30 year old group and in the
51-80 year old group there was no significant dif-
ference between thyroid weight and gender (p > 0.05),
in the 31-50 year old group the thyroid weight of
the males was statistically significantly more than
females (p < 0.05).

The thyroid weight [g] in various heights of the
cadavers in both sexes is shown in Table 4. The thy-
roid weight [g] in various weights of the cadavers in
both sexes is shown in Table 5.

There was a statistically significant correlation
between the weight of the male subjects and the
thyroid weight (r = 0.282, p = 0.014). In females
there was no statistically significant correlation be-
tween thyroid weight and height or weight of the
cadavers (p > 0.05) (Table 6). The length, width,

Table 3. Thyroid weight according to age groups

Figure 1. Isthmus was not observed macroscopically.

Figure 2. Macroscopically pyramidal lobe extending from the
midline and crossing over to the right side.

Age (years) Thyroid weight [g] pttt
n Males (mean £ SS) n Females (mean = SS)
18-30 22 26.27 +9.78 4 25.50 + 10.53 0.268
31-50 32 26.97 +7.35 4 16.50 = 3.31 0.001**
51-80 21 26.76 + 6.21 7 23.0 + 7.64 0.151
*p =0.950 ++p=0.169

*0neway ANOVA test; * *Kruskal-Wallis test; ***Mann-Whitney U test; **p < 0.05 significant value
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Table 4. Thyroid weight [g] in various heights of the
cadavers in both sexes

Sex Height [cm] N Thyroid weight
Min-Max  Mean = SS
Males 150-160 7 16-40 27.00 = 8.62
161-170 28 14-41 24.89 = 7.53
171-180 31 13-40 26.81 = 7.45

181-192 9 19-44 31.78 £ 7.85
Females 150-160 5 16-38 2240 = 8.84
161-170 8 12-41 21.38 + 9.05
171-180 2 23-23 23.00 + 0.00

Table 5. Thyroid weight [g] in various weights of the
cadavers in both sexes

Sex Weight of N Thyroid weight
the cases [kg] Min-Max  Mean = SS
Male 40-60 8 16-31 22.88 = 5.61
61-70 26 14-39 27.38 =17.21
71-80 29 15-44 29.21+£17.90
81-90 6 22-40 30.00 = 6.45
91-116 6 13-39 26.67 + 9.45
Female 40-60 3 16-38 24.67 =11.71
61-70 6 18-41 25.00 = 8.36
71-80 5 12-19 16.40 = 2.96
91-116 1 23-23 23.00

and thickness of the left and the right lobes are
shown in Table 7. As shown in Table 8, in males and
female cases there was no statistically significant
difference in thyroid length and thyroid width ac-
cording to age groups (p > 0.05).

Table 6. Correlation between thyroid weight and height
and weight of the cadavers in both sexes

Thyroid weight

Males Females
r p r p
Height 0.172 0.139 -0.161 0.566
Weight 0.282 0.014* -0.252 0.365

r— Pearson correlation coefficient; there was a statistically significant correla-
tion between weight of the male subjects and the thyroid weight (r = 0.282,
p = 0.014); *p < 0.05 significant value

Table 7. The length, width, and thickness of the left and
the right lobes in cm

Mean + SS Min-Max Mode
Left lobe length 5.21 +1.03 2.5-8.0 5
Left lobe width 290 =0.7 1.5-5.0 2.5
Left lobe thickness 2.33 +0.55 1.0-4.0 2.5
Right lobe length 5.26 = 0.96 2.5-8.0 5
Right lobe width 297 +0.77 1.5-6.0 3
Right lobe thickness 2.39 £ 0.54 1.0-4.0 2
DISCUSSION

In the present study we observed that the isth-
mus was absent in 2 male cases out of 90 cadavers.
Yiksel et al. [22] from Turkey described a case of
a female cadaver in which they observed the absence
of the isthmus. Berker et al. [2] from Turkey repor-
ted haemiagenesis of the thyroid gland. In their
study, they found agenesis of the isthmus in 30%
of their patients. From Turkey again, Sagiroglu et
al. [15] reported absent isthmus in 7 subjects in
a total of 25 cadavers of psychiatric patients. In his
study he explained that the anomalies were due to
the use of drugs such as lithium for treating the

Table 8. The length and width of the thyroid gland according to age groups in both sexes in cm

Age p
18-30 31-50 51-80
(mean % SS) (mean % SS) (mean = SS)
Males Thyroid length 7.56 = 1.41 7.68 =2.09 7.85 £2.21 0.857
Thyroid width 5.24 +1.00 571 +1.21 5.45 + 1.06 0.259
Females Thyroid length* 6.62 = 0.75 6.37 = 1.25 6.28 = 0.91 0.855
Thyroid width* 50+ 1.0 4.62 +0.85 4.93 +0.53 0.857

Oneway ANOVA test; *Kruskal Wallis test
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patients, but as a limitation of his study, he had not
examined the patients prior to the use of drugs.

Harjeet et al. [6] observed failure of the isthmus-
es to fuse in the midline in 7.9% of the cases. They
also mentioned the studies of Williams et al. [20] from
the UK who reported an absent isthmus in only
0.024% of cases in autopsy series. Won and Chung
[21] reported that in 3% of the cases, the isthmus
was missing. Braun et al. [4] showed that the isth-
mus did not exist in 4 cases from the 58 cadavers
they studied. The incidence of agenesis of the thy-
roid isthmus has been reported as 5% to 10% by Pas-
tor et al. [13], and from 8% to 10% by Marshall [12].
Joshi et al. [10] reported that the isthmus was ab-
sent in 16.66% of their cases. In our study we dem-
onstrated that 57.8% (52/90) of the cases had a py-
ramidal lobe. In the literature the frequency of the
pyramidal lobe greatly varies. Marshall [12] observed
pyramidal lobe in 43% of 60 glands, and Kaplan [11]
recorded it in 80% of patients at his operations. Ra-
nade et al. [14] reported the presence of a pyramidal
lobe in 58% of 105 cadavers. Blumberg [3] found
a pyramidal lobe in 60-65%, usually being situated
on the left side. Joshi et al. [10] from India reported
that the pyramidal lobe was present in 37.77% cases
and found that 47.05% arose from the left lobe. In
our cases pyramidal lobe was commonly located on
the left side, which concurs with the statements re-
corded in the textbooks of anatomy and surgery [11].
The pyramidal lobe represents the vestige of the thy-
roglossal duct, which usually deviates to the left cau-
dally [14]. Hollinshead [9] underlined that the pyra-
midal lobe should not be overlooked, because of its
common occurrence and varying extent as a poten-
tial risk for recurrence after surgery. Therefore, sur-
geons should investigate the thyroid tissue and the
whole anterior neck region in detail very carefully.

In the present study the mean thyroid weight
was 26.11 = 8.14 g. In males it was 26.93 + 7.96 g
while in females it was 21.93 = 7.98 g, and there
was a statistically significant correlation between
the weight of the male subjects and the thyroid
weight. As the weight of the male cases increased,
so did the thyroid weights. Snyder et al. [17] re-
ported the weight of the gland to be 17.5 + 6.8 g
in males and 14.9 + 6.7 g in females. Williams et
al. [20] delineated it to be 25 g in males and
a little more in females. In Japanese adults between
the ages of 20 to 50 years, the gland weighed about
18 g in males and 1-2 g less in females [1, 18].
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In our study, contrary to observations recorded in
textbooks of anatomy [20], there was no evidence to
show that the gland weighs a little more in females
than in males. In fact in our cases, in the 31-50 year
old group the thyroid weight of the males was sta-
tistically significantly more than that of the females.

In the present study we have demonstrated
that the mean length, width, and thickness of the
left lobe is 5.21 + 1.03, 2.90 + 0.71, and 2.33 +
+ 0.55 cm, respectively, while the mean length,
width, and thickness of the right lobe is 5.26 +
+ 0.96, 2.97 + 0.77, and 2.39 = 0.54, respective-
ly. Joshi et al. [10] reported the average length of
the right lobe as 4.32 cm, and the left lobe as
4.22 cm. The thickness of the right lobe was re-
ported as 1.13 cm, and the left lobe as 1.18 cm.
Although the thyroid glands obtained from our
cases seems to be heavier and bigger compared
to the literature, further studies are needed to
validate our results in a larger study with an equal
number of men and women.

CONCLUSIONS

This is the first reported morphometric study on
cadaveric thyroid glands from Turkey and it high-
lights individual and ethnic/racial variations. In or-
der to perform safe and effective surgery as well as
diagnosis of thyroid disorders, knowledge of nor-
mal anatomy and the variations of the thyroid gland
are essential.

REFERENCES
1. Aimi S, Yasoshima S, Sugai M, Sato B, Sakai T, Nakajima 'Y
(1952) Studies on the weight and size of internal or-
gans of normal Japanese. Acta Pathol Jpn, 2: 173-200.
. Berker D, Ozuguz U, Isik S, Aydin Y, Ates Tutuncu Y,
Akbaba G, Guler S (2010) A report of ten patients with
thyroid hemiagenesis: ultrasound screening in patients
with thyroid disease. Swiss Med Wkly, 140: 118-121.
Blumberg NA (1981) Observation on the pyramidal lobe
of the thyroid gland. S Afr Med J, 59: 949-950.
Braun EM, Windisch G, Wolf G, Hausleitner L, Ander-
huber F (2007) The pyramidal lobe: clinical anatomy
and its importance in thyroid surgery. Surg Radiol Anat,
29: 21-27.
Fakhrul AHB, Zakia S, Mansur K, Seheli ZS, Sheikh MAB,
Abdul Q, Fashiru R (2010) Weight and volume of whole
thyroid gland in Bangladeshi people: a postmortem
study. Bangladesh J Anat, 8: 72-75.
Harjeet A, Sahni D, Indar J, Aggarwal AK (2004) Shape,
measurements and weight of the thyroid gland in north-
west Indians. Surg Radiol Anat, 26: 91-95.
Harland WA (1964) Morphology of the thyroid gland
in Jamaica. J Clin Endocrinol, 24: 580-585.



10.

11.

12.

13.

14.

15.

Folia Morphol., 2011, Vol. 70, No. 2

. Hegedus L, Perrild H, Poulsen LR, Andersen JR. Holm B,

Schnohr P, Jensen G, Hansen JM (1983) The determi-
nation of thyroid volume by ultrasound and its rela-
tionship to body weight, age and sex in normal sub-
jects. J Clin Endoerinol Metab, 56: 260-263.
Hollinshead WH (1961) Anatomy for surgeons. Vol. 2. The
head and the neck. Hoeber-Harper, New York, pp. 517-531.
Joshi SD, Joshi SS, Daimi SR, Athavale SA (2010) The
thyroid gland and its variations: a cadaveric study.
Folia Morphol, 69: 47-50.

Kaplan EL (1994) Thyroid and parathyroid. In: Schwartz SI
ed. Principles of surgery. 6t Ed. McGraw-Hill, New York,
pp. 1612.

Marshall CF (1895) Variations in the form of the thy-
roid gland in man. J Anat, 29: 234-339.

Pastor VJF, Gil VJA, De Paz Fernandez FJ, Cachorro MB (2006)
Agenesis of the thyroid isthmus. Eur J Anat, 10: 83-84.
Ranade AV, Rai R, Pai MM, Nayak SR, Prakash,
Krisnamurthy A, Narayana S (2008) Anatomical varia-
tions of the thyroid gland: possible surgical implica-
tions. Singapore Med J, 49: 831-834.

Sagiroglu AO (1997) Gross anatomical study on ano-
malies of the thyroid gland. Gazi Med J, 8: 33-39.

108

16.

17.

18.

19.

20.

21.

22.

Sheaff MT, Hopster DJ (2000) Postmortem technique
handbook. Springer, New York, London, pp. 56.
Snyder WS, Cook MJ, Nasset ES, Karhausen LR,
Howells GP, Tipton IH (1974) International Commis-
sion on Radiological Protection N023. Report of the
task group on reference man. Pergamon Press, Ox-
ford, pp. 96-202.

Tanaka G, Nakahara Y, Nakajima 'Y (1989) Japanese re-
ference man 1988. IV. Studies on the weight and size
of internal organs of normal Japanese. Nippon Acta
Radiol, 49: 344-364.

Ueda D (1990) Normal volume of the thyroid gland in
children. J Clin Ultrasound, 18: 455-462.

Williams ED, Toyn CE, Harach HR (1989) The ultimo-
branchial gland and congenital thyroid abnormalities
in man. J Pathol, 159: 135-141.

Won HS, Chung IH (2002) Morphologic variations of
the thyroid gland in Korean adults. Korean J Phys
Antropol, 15: 119-125.

Yuksel M, Yuksel E, Kaymaz F(1995) Failure of the
isthmus lobe to fuse in the midline. Clin Anat, 8:
33-35.



