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Abstract
Context: The parathyroid gland, the last major organ to be recognized in humans, is an essential endocrine
gland. The hormone secreted by the parathyroid gland provides a powerful mechanism for controlling
extracellular calcium and phosphate concentrations. Knowledge of location and number of parathyroid
gland is essential to surgeon, endocrinologist, sonologist and pathologist for better diagnosis and
management of parathyroid diseases.

Study design: A descriptive type of study.

Place and period of study: Department of Anatomy, Dhaka Medical College, Dhaka from January 2008 to
December 2008.

Materials: The present study was performed on post mortem parathyroid glands of 60 Bangladeshi people
in different age groups. Total 207 parathyroid glands were taken from this 60 cadavers. The samples were
collected from the unclaimed dead bodies within 24 hours after death that were under examination in the
Department of Forensic Medicine of Dhaka Medical College, Dhaka.

Methods: The samples were divided into three different age groups ranging from 15 to 75 years. The three
groups are group A (10-30 years), group B (31-60 years) and group C (61-90 years). All samples were
studied morphologically.

Results: In the present study of 60 cadavers, 207 parathyroid glands were identified in relation to posterior
border of thyroid lobe. And most of the superior parathyroid glands were found on the middle third of the
posterior border of the thyroid lobe and most of the inferior parathyroid glands were found on the lower third
of the posterior border of the thyroid lobe. In this study the highest number of parathyroid glands per
person was four, found in about 63.333% of cases and lowest was one, found in 5% of cases, two
parathyroid glands were found in 8.33% of cases and three parathyroid glands were found in 23.33% of
cases. The average number of parathyroid glands per person was 3.45.

Conclusion: The parathyroid glands vary in number and location.
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Introduction:

The parathyroid glands, the last major organ to be
recognized in humans, were discovered in 1880 by
Ivar Sandstrom, a Swedish medical student, as
recounted by Aidan Carney in his delightful essay
on the subject1.

These glands are usually lying between the posterior
lobar borders of the thyroid glands and its capsule.
Usually there are two on each side, superior and
inferior2. Approximately 10 % of the population will
have one or more supernumerary glands and some
will have fewer than four glands3.

.
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The position of the parathyroid glands in the neck
is highly variable but usually predictable on the basis
of their embryological origin3. It has been pointed
out that the parathyroid glands usually have
symmetric distribution-when one superior
parathyroid gland is located in one place, the
opposite parathyroid gland will be in the contralateral
mirror image of that place1. The superior parathyroid
glands are more constant in location than the
inferior2. Superior parathyroid glands are located
most frequently near to the junction of the inferior
thyroid artery and the recurrent laryngeal nerve,
usually superior to the artery and posterior to the
nerve, close to the posterior border of the thyroid3.
The inferior glands usually lie near the inferior pole
of the thyroid and are inferior to the inferior thyroid
artery and anterior to the recurrent laryngeal nerve4.
The inferior pair are more variably situated (related
to their embryological development) and may be
within the fascial thyroid sheath, below the inferior
thyroid arteries and near the inferior lobar poles; or
outside the sheath, immediately above an inferior
thyroid artery; or in the thyroid gland near its inferior
pole2.

Materials and methods:
The present study was performed on post mortem
parathyroid glands of 60 Bangladeshi people of both
sexes in different age groups ranging from 15 to 75
years. Total 207 parathyroid glands were taken from
this 60 cadavers. The study was done from January
2008 to December 2008.

The human parathyroid glands were collected from
unclaimed dead bodies that were under examination
in the Department of Forensic Medicine of Dhaka
Medical College, Dhaka from February 2008 to
October 2008. After legal formalities and requisite
permission from department of Forensic Medicine,
the samples were collected within 24 hours of death
without any sign of putrefaction. All the samples
were collected from medico-legal cases. During
collection appropriate age, sex, and cause of death
were noted from morgue’s record book. The samples
were brought to the Department of Anatomy, Dhaka
Medical College, Dhaka. The samples were tagged
immediately, which was bearing a code number for
subsequent identification. Soon after collection each

sample was gently washed in tap water on a
dissection tray. Blood and blood clots were removed
as far as possible. Then the samples were fixed in
10% formol saline solution.

Grouping of the Sample
For convenience of description in relation to age
the collected samples were divided into three groups
(according to Panijan, et al.5).

Table-I
Grouping of the Sample in relation to age

Group Age limit in No.of No.of parathyroid
years person glands

A 10-30 27 93

B 31-60 28 98

C 61-90 5 16

Variables Studied
• Location of parathyroid glands in relation to

posterior border of thyroid lobe.

• Number of parathyroid glands identified.

• Number of paired parathyroid glands.

Procedure of collection of sample
From each cadaver the parathyroid glands were
collected by “Block Dissection”, using the following
steps:

During postmortem examination, neck, thoracic
cavity and the abdominal cavity were routinely
exposed by midline incision from chin to symphysis
pubis. In the neck region, incision was given carefully
to avoid any damage to the isthmus or any part of
the thyroid gland. The skin, along with the platysma
was retracted laterally. The sternocleidomastoid
muscles were cut in the middle and retracted
laterally for the exposure of the thyroid gland. Then
the sternocleidomastoid and the superior belly of
omohyoid were displaced laterally. Cutting through
the sternothyroid near its lower end and turning it
upwards to the thyroid cartilage were done. The
fascia from the lobes of the thyroid gland was
removed, exposing its arteries and veins. Searching
for parathyroid glands were done all through the
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posterior surface of the thyroid gland. Small
yellowish-brown ductless parathyroid glands were
embedded either in the posterior surface of the
capsule of the thyroid gland or outside the capsule.
Then the parathyroid glands were separated and
collected6.

Procedure of the Study
Observation of number and location of parathyroid
glands in relation to posterior border of thyroid lobe:

While searching for parathyroid glands on the
posterior aspect, the pretracheal fascia was
retracted laterally on both sides, thus exposing the
posterior aspect of the thyroid gland. Usually by
following the course of arterial twigs of inferior thyroid
artery, parathyroid glands were identified. Colour and
shape also helps in identification of the organs. Then
the number of parathyroid glands were observed on
both sides. Then the vertical distance between the

upper and lower extents of the posterior border was
measured with a slide caliper. The position of the
parathyroid glands with respect to vertical length
were noted and expressed as percentage of
parathyroid glands in upper, middle and lower third
of the posterior border of thyroid lobe6.

Results:
• Location of parathyroid glands in relation to

posterior border of thyroid lobe:
Location of parathyroid glands in relation to
posterior border of thyroid lobe is shown in
Table-II and Fig.-1.1,1.2,1.3 and 1.4.

• Number of parathyroid glands identified:
Number of parathyroid glands identified is shown
in Table-III and Fig.-2.

• Number of paired parathyroid glands:
Number of paired parathyroid glands is shown
in Table-IV and Fig.-3.

Table-II
Location of parathyroid glands in relation to posterior border of thyroid lobe

Right parathyroid gland(n  = 106 )
Group Superior parathyroid gland(n  =  59) Group          Inferior parathyroid gland(n  =  47)
 (n) Upper third Middle third Lower third                 (n) Upper third Middle third Lower third

Extra Sub Extra Sub Extra Sub Extra Sub Extra Sub Extra Sub
caps caps caps caps caps caps caps caps caps caps caps caps
ular ular ular ular ular ular ular ular ular ular ular ular

 A 0 10 0 17 0 0 A 0 0 0 8 0 15
(27) (37.0%)  (62.9%) (23) (34.7%) (65.2%)
B 0 12 0 16 0 0 B 0 0 0 8 1 12
(28) (42.8%) (57.1%) (21) 0 0 0 (38.0%) (4.7%) (57.1%)
C 0 2 0 2 0 0 C 0 0 0 1 0 2
(4) (50%) (50%) (3) (33.3%) 0 (66.6%)

Left parathyroid gland(n  = 106 )
Group Superior parathyroid gland (n  =  59) Group          Inferior parathyroid gland (n  =  47)
 (n) Upper third Middle third Lower third                 (n) Upper third Middle third Lower third

Extra Sub Extra Sub Extra Sub Extra Sub Extra Sub Extra Sub
caps caps caps caps caps caps caps caps caps caps caps caps
ular ular ular ular ular ular ular ular ular ular ular ular

 A 0 9 0 12 0 0 A 0 0 0 9 1 12
 (21) (42.8%) (57.1%) (22) 0 0 0 (40.9%) (4.5%) (54.5%)
B 0 10 0 16 0 0 B 0 0 1 7 0 15
(26) (38.4%) (61.5%) (23) (4.3%) (30.4%) 0 (65.2%)
C 0 2 0 3 0 0 C 0 0 0 1 0 3
(5) (40%) (60%) 0 0 (4) 0 0 0 (25%) (75%)

Upper third:    45 (21.74%)
Middle third:   101 (48.79%)
Lower third:    61 (29.47)
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Table-III
Number of parathyroid glands identified in male

and female of different age groups

Group Sex No. of Percentage

(n) (n) parathyroid (%)

gland identified

A(27) Male(21) 73 35.27

Female(6) 20 9.66

B(28) Male(21) 72 34.78

Female(7) 26 12.56

C(5) Male(5) 16 7.73

Female(0) 0 0

Table-IV
Number of paired parathyroid glands in male and

female of different age groups

Group Sex No. of paired Percentage
(n) (n) parathyroid gland (%)

pair (number)
A(17) Male(13) 13(52) 21.67

Female(4) 4(16) 6.67
B(18) Male(13) 13(52) 21.67

Female(5) 5(20) 8.33
C(3) Male(3) 3(12) 5

Female(0) 0 0

Fig.-1.1: Location of superior parathyroid gland of right
side in relation to posterior border of thyroid lobe

Fig.-1.2: Location of inferior parathyroid gland of
right side in relation to posterior border of thyroid
lobe

Fig.-1.3: Location of superior parathyroid gland of
left side in relation to posterior border of thyroid
lobe

Fig.-1.4: Location of inferior parathyroid gland of left
side in relation to posterior border of thyroid lobe
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Discussion:
In the present study of 60 cadavers, 207 parathyroid
glands were identified in relation to posterior border
of thyroid lobe. And most of the superior parathyroid
glands were found on the middle third of the posterior
border of the thyroid lobe and most of the inferior
parathyroid glands were found on the lower third of
the posterior border of the thyroid lobe.

According to Berkovitz2 the superior parathyroid
glands are more constant in location than the inferior
and are usually to be found midway along the
posterior borders of the thyroid gland, although they

Fig.-2: Number of parathyroid glands identified in
male and female of different age groups Fig.-3: Number of paired parathyroid glands in male

and female of different age groups

Fig.-4: Showing location of parathyroid glands in
relation to posterior border of thyroid lobe (blue arrow
indicate superior parathyroid gland and yellow arrow
indicate inferior parathyroid gland).

Fig.-5: Showing variation of location of parathyroid
glands in relation to posterior border of thyroid lobe
(red arrow indicate superior parathyroid gland and
yellow arrow indicate inferior parathyroid
gland).

may be higher and the inferior pair are usually near
the inferior lobar poles. Lahoud and Abbas7 stated
that in 99% of cases, the superior parathyroid are
located behind the upper lobes of the thyroid gland
and the most common location of the inferior ones
(90-95%) is just near the lower pole of the thyroid.
According to Huppert and Reading8 the majority of
superior parathyroid glands are located dorsal to
the middle or upper portion of the thyroid and inferior
parathyroid glands are more variable in location and
can be found anywhere from the angle of the
mandible to the pericardium. Wang9 studied 645
parathyroid glands and observed that 77% of the
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superior parathyroid glands were located at the
junction of the upper and middle one third of the
thyroid gland and 22% behind the upper pole of the
thyroid. And 42% of the inferior parathyroid glands
were located on the posterior surface of the lower
pole of the thyroid gland and rest of the inferior
glands were occupied by an ectopic position.
According to Sultana et al.10 and Enayetullah11

most of the parathyroid glands were located opposite
the middle third of the posterior border of the thyroid
lobe and about one third of all parathyroid glands
were related to lower third of the thyroid lobe.
Damjanov and Linder12 stated that the superior
parathyroid glands were situated primarily along the
posterior aspect of the middle third of the thyroid
and the lower glands were near the lower pole of
the thyroid gland. According to Dimashkieh and
Krishnamurthy13 parathyroid glands can vary in
number and location in normal subjects. Most of
the superior parathyroid glands are located posterior
to the upper poles of the thyroid gland and most of
the inferior thyroid glands are located posterior to
the lower poles of the thyroid gland.

The finding of the present study has got similarity
with the findings of the     Berkovitz2, Huppert and
Reading8, Sultana et al10, Enayetullah11,
Damjanov12 and the finding of the present study is
somewhat dissimilar with the findings of the Lahoud
and Abbas7, Wang9, Dimashkieh and
Krishnamurthy13 because the position of the
parathyroid glands is highly variable (related to their
embryological development).

In the present study the highest number of
parathyroid glands per person was four, found in
about 63.33% of cases and lowest was one, found
in 5% of cases, two parathyroid glands were found
in 8.33% of cases and three parathyroid glands were
found in 23.33% of cases. The average number of
parathyroid glands per person was 3.45.

According to Berkovitz2 and MacSween and
Whaley14 usually there are four parathyroid glands,
two on each side (superior and inferior). Damjanov
and Linder12 stated that four parathyroid glands
were present in 90% to 97% of individuals with a
variation from two to twelve glands. Lifshitz15 stated
that 84% of the individuals have four parathyroid

glands. Butterworth and Nicholson16 studied 241
parathyroid glands and found that 85% persons had
four glands, 8% persons had supernumerary glands
and 7% had only three glands. According to Quinn
Jr.17 there are usually four parathyroid glands (two
superior and two inferior). However, some persons
may have more than four glands, with 6% of the
population believed to have five glands and 0.5%
have six glands. Huppert and Reading8 stated that
humans are generally considered to have four
(paired superior and inferior) parathyroid glands.
However, super numerary glands have been
described in 2 – 16 % of the general population,
while fewer than four glands are found in < 6 % of
the population. Sultana et al10 and Enayetullah11

observed that the average number of the parathyroid
glands per person was 3.4 and 2.8 respectively.

The finding of the present study corresponds with
the findings of the Berkovitz2, MacSween and
Whaley14, Damjanov and Linder12, Lifshitz15,
Butterworth and Nicholson16, Quinn Jr.17, Huppert
and Reading8, Sultana et al10.
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