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ABSTRACT: A collective assessment of all the morphometric
measurements like size, weight, color and shape of the parathyroid gland is
important in the determination of its normalcy. After that the histological
examination for stromal and intracellular fatty content helps to determine the
normalcy of the gland. There have been several studies on morphology of
human parathyroid gland, but the grand total of cases accurately recorded, so
far as I have been able to collect them from the literature, is comparatively
small. Further till now there is no study done on area and volume of
parathyroid gland. It seemed therefore that a careful study of additional cases
is needed. This study was conducted on 60 autopsy specimens in the
department of anatomy in collaboration with the department of forensic
medicine. A total 203 parathyroid glands were identified in relation to
posterior border of thyroid gland in 60 post-mortem specimens. In the
present study the average size including length, breadth, and thickness of
parathyroid is 5.12 x 3.18 x 1.15mm. Average area and volume of
parathyroid gland is 31.23 mm2 and 11.23 cu.mm. The average weight of
parathyroid gland in the present study is 38.67mg. The smallest parathyroid
weigh 7.8 mg and largest is 133.3 mg. Shape of the gland also varies greatly,
it can be oval, spherical or elongated.

INTRODUCTION: Parathyroid glands are small
pea size yellowish brown, ovoid or lentiform
structures, usually lying on the posterior surface of
thyroid gland, enclosed in its capsule. They are
commonly 5-6mm long, 3 mm across and 1-2 mm
from back to front, each weighing about 50 mg 1.
There is a considerable variation between the
individuals with respect to size of parathyroid
gland.

The largest gland is 12x2x1mm and the smallest is
2x2x1mm.When the gland is unusually long it
tends to be narrow and thin, conversely when it is
short, it inclines to be wide and thick. Any
individual gland of weight over 60 mg is
considered enlarge 2, 3. Parathyroid glands have a
distinct encapsulated smooth surface that differs
from thyroid gland, which has lobular surface, and
lymph nodes which are more pitted in appearance.
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A parathyroid gland is usually found in a well
circumscribed fat lobule from which it can easily
be shelled out, the capsule and the homogenous
consistency of the gland serves to discriminate it
from surrounding fat. Thyroid nodules are always
harder, more reddish and less homogenous than
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parathyroid gland 4. Lymph nodes are also harder
and less well demarcated from the surrounding fat.
The soft consistency of the gland is useful in
differentiating a parathyroid from a lymph node or
a thyroid nodule, both of which are firm and
elastic. The colour of parathyroid gland is typically
light brown to tan which relates to their fat content,
vascularity and percentage of oxyphill cells within
the gland.
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Nanka O et al stated about length only and it is 48mm 6.

exposed by midline incision from chin to
symphysis pubis. In the neck region, incision was
given carefully to avoid any damage to thyroid
gland, and the midline neck mass was collected
enmass. The extent of neck tissue removed for
study followed a consistent routine. The visceral
contents of the neck were collected enmass which
includes the thyrohyoid membrane superiorly, the
strap muscles anteriorly, the esophagus posteriorly,
and the bifurcation of the innominate and the
common carotid arteries. Soon after collection,
each sample was gently washed in tap water.
Samples were tagged immediately, which was
bearing a code number for subsequent
identification and then fixed in 10 percent
formaldehyde solution.

Wang CA reported the average size is 5x3x1 mm,
and average weight of gland is 35 to 40 mg 7.

Exclusion criteria: The following cases were
excluded from the study:

According Hojaij et al the average size of
parathyroid gland is 6.7x3.9x2.0mm, and average
weight is 33.1mg5.

Bustami et al noted the size was 5 mm and average
weight was 35 to 45 mg 8.

1. Hanging
2. Poisoning

Alkerstrom et al commented for shape of the gland
that it was oval, spherical or bean shaped in 83%,
elongated 11%, bilobed in 5%, flat in 1% of cases.
The present study tried to fulfil the knowledge
about morphometry of parathyroid glands, so as to
help the surgeons in treating parathyroid related
diseases.
MATERIAL AND METHODS:
The present study was conducted in the department
of anatomy in collaboration with the department of
forensic medicine, Pt B. D Sharma University of
Health Sciences, Rohtak, in between 2011-2014.
The research work was appoved by ethical
committee. The study was carried out on 60
autopsy specimens. 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.
During collection appropriate age, sex, and cause
of death were noted from morgue’s record book.

3. Any cutting or crushing injury involving
neck
4. Known case of parathyroid disease
5. Burns
6. Decomposed bodies
Variables Studied: Morphometry of parathyroid
gland which includes:
1. Length
2. Breadth
3. Thickness
4. Volume
5. Area

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
International Journal of Pharmaceutical Sciences and Research

6. Weight
7. Shape

3454

Bansal et al., IJPSR, 2016; Vol. 7(8): 3453-3457.

Steps for the dissection of the Specimen: First of all
remaining fascia was removed, infrahyoid muscles
were pulled upwards, and lobes of thyroid gland
were cleaned from its surrounding structures and
pulled medially. Both recurrent laryngeal nerve and
inferior thyroid artery were traced. The pretracheal
fascia was retracted laterally, thus exposing the
posterior surface of thyroid gland. Searching for the
parathyroids were done all along the posterior
surface of thyroid gland by following the arterial
twigs of inferior thyroid artery. Small yellowish
brown parathyroid glands were embedded either in
the posterior surface of the capsule or outside the
capsule. Then the glands were dissected out.
Excess water was soaked with the help of blotting
paper. The length, breath and thickness of gland
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was measured with the help of vernier calliper. As
the parathyroid gland is varies in shape it may be
oval, spherical, teardrop, pancake, or elongated like
leaf or rod. Shape of the gland was noted. In any
shape of the gland the length, the breadth, and
thickness of the gland are not same. The
parathyroid gland is geometric three dimensional
shape like an ellipsoid. An ellipsoid is closed
quadric surface that is a three dimensional analogue
of an ellipse with distinct semi axes lengths c≠ b≠a,
called as triaxial or scalene ellipsoid. The surface
area of a general ellipsoid cannot be expressed
exactly by an elementary function. However an
approximate formula given by Knud Thomson can
be used 9.

Where S.A =surface area
P=1.6075 yields a relative error of at most 1.061%
π=3.14
a ,b,c defines the vertical distances from the origin of the ellipsoid to its surface and is derived by dividing
corresponding diameter of the ellipsoid with 2 such as
a = length/2
b = breadth/2
c = thickness/2
Volume of an ellipsoid is given by the formula: Volume=4/3πabc
Measurement of weight of parathyroid gland: The
parathyroid gland weighed on digital balance, after
correcting the zero error.
The data obtained was subjected to statistical
analysis using SPSS version 10.
RESULTS AND DISCUSSION: In the present
study of 60 cadavers, 203 parathyroid glands were
identified in relation to posterior border of thyroid
gland. In the present study the size of parathyroid
is 5.12 x 3.18 x 1.15 mm. The largest gland is 9.82

x 9.38 x 3.14 mm and smallest is 1.33 x 1.65 x 0.49
mm as shown in Table 1. Average area and volume
of parathyroid gland is 31.23 mm2 and
11.23cu.mm. The largest area is 84.9 mm2 and least
is 11.74 mm2, the largest volume is 48.86 cu. mm
and least is 2.20 cu.mm. The average weight of
parathyroid gland in the present study is 38.67 mg.
The smallest parathyroid weigh 7.8 mg and largest
is 133.3 mg as shown in table 2. Shape of the gland
also varies greatly, it can be oval, spherical or
elongated as shown in Fig. 1 and 2.
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TABLE 1: VARIATION IN LENGTH, BREADTH, THICKNESS OF ALL PARATHYROID GLANDS

Parathyroid Gland

No.

Right superior
Right inferior
Left superior
Left inferior
Total

58
43
59
43
203

Length
(Mean±S.D)
5.107±1.229
5.464±1.301
4.937±1.024
5.084±1.236
5.128±1.197

Breadth
(Mean±S.D)
3.186±0.860
3.411±1.237
3.006±0.745
3.191±0.856
3.183±0.924

Thickness(mm)
Mean±S.D.
1.154±0.450
1.240±0.540
1.130±0.476
1.121±0.382
1.159±0.462

TABLE 2: VARIATION IN VOLUME, AREA, WEIGHT OF ALL PARATHYROID GLANDS.

Parathyroid Gland

No.

Rightsuperior
Right inferior
Left superior
Left inferior
Total

58
43
59
43
203

Area(mm2)
(Mean±S.D)
31.538±16.248
35.291±14.484
28.830±12.267
30.081±12.920
31.237±13.970

Volume (cmm)
(Mean±S.D)
11.559±10.591
13.241±9.699
9.746±7.859
10.830±8.615
11.234±9.191

Weight (mg)
(Mean±S.D)
37.920±31.249
42.216±26.773
35.245±26..206
36.148±22.303
37.677±26.63

CONCLUSION: A collective assessment of
morphometry of parathyroid gland including its
area and volume is assessed. Average size of the
parathyroid gland in our study is 5x3x1 mm,
weight is 38 mg, area and volume are 31mm2 and
11 cu.mm. Shape of the gland is also variable it is
oval, spherical and elongated.
ACKNOWLEDGEMENT: None to be declared.
DECLARATION BY AUTHORS: None of the
authors have any conflict of interest.
REFERENCES:
1.

FIG. 1: VARIOUS SHAPES AND SIZE OF PARATHYROID
GLAND.

2.

3.

4.

5.

6.

FIG. 2: RIGHT SUPERIOR AND RIGHT INFERIOR
PARATHYROID GLAND ON POSTERIOR BORDER OF
THYROID GLAND.

International Journal of Pharmaceutical Sciences and Research

7.

Standring S, Ellis H, Healy JC, Johnson D, Williams A,
Collins P et al: Gray’s anatomy Head and Neck; the
anatomical basis of clinical practice. Elsevier Churchill
Livingstone, 40th edition 2010: 464-5.
Chen H, Senda T, Emura S, Kubo K: An update on the
structure of the parathyroid gland. The Open Anatomical
Journal 2013; 5:1-9.
Sheffield EA. An approach to common pathological
conditions in the parathyroid glands. CPD Cell Pathology
2002: 4:135-8.
Herrera MF, Gamboa-Dominguez A: Parathyroid
embryology, anatomy and pathology. In Textbook of
endocrine surgery. Clark O, Duh H Q (eds.), WB Saunders
Company, Philadelphia 1997: 277–283.
Hojaij F, Vanderlei F, Plopper C, Rodrigues CJ, Jacomo
A, Cernea C, Oliveira L, Marchi L,
Brandao L.
Parathyroid Gland anatomical distribution and relation to
anthropometric and demographic parameters: a cadaveric
study. Anatomical Science International, 2011; 86(4):204212.
Nanka O, Sedy J, Vitkova I, Libansky P, Adamek S.
Surgical anatomy of parathyroid glands with emphasis on
parathyroidectomy. Prague Medical Report 2006;
107(2):261-27.
Wang CA: Surgery of the Parathyroid Glands. In Welch
CE, Hardy JD editors; Advances in Surgery Chicago, Year
Book Medical Publishers, volume 5, 1966:109- 127.

3456

Bansal et al., IJPSR, 2016; Vol. 7(8): 3453-3457.
8.

Al-Bustami F, Khraisha S. Variations in the Anatomical
Position of the Normal and Diseased Parathyroid Glands. J
Med J 2009; Vol. 43 (3):180-188.

E-ISSN: 0975-8232; P-ISSN: 2320-5148
9.

Olver FWJ, Lozier DW, Boisvert RF, and Clark CW,
editors, 2010, NIST Handbook of Mathematical Functions,
Cambridge University Press, available online at
http://dlmf.nist.gov/19.33.

How to cite this article:
Bansal S, Kayalvizhi I, Priyanka, Jain R, Jain V and Antil S: An Update on Morphometry of Human Parathyroid Gland– A Postmortem
Study. Int J Pharm Sci Res 2016; 7(8): 3453-57.doi: 10.13040/IJPSR.0975-8232.7(8).3453-57.
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

3457

