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ANATOMY
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ANATOMY OF THE PARATHYROID GLANDS

Embryology of the parathyrold glands,

Humber, shape, size, welght and colour.
Localization of the parathyroid glends.
Blood supply of the parathyroid glands.

Venous and Lymphatic drainage.
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ANATCOLNY OF THE FPARATHYROID GLANDS

Cne hundred five yeerz ago & awedish student named Ivar
Sandstrom discovered the parsthyroid glands end described their
macroscopic and microscopic charecteristics 1n several sanimal

species, including men.

EMBRYOLCGY OF THE PARATHYROID COLANDS

The parathyrold glends derive from the dorsel endoderm of
the pharyngeal pouches. The upper two glands sarise from the
4th pharyngeal pouches 1in asscclation with the latersl thyroid
complex.The lower two glande develop from the 3 rd pharyngesl

pouches with the thymus gland,

During embryogenesis the upper and lower parathyroide lie
in clese proximity to the thyroid and thymus glande, bdut ag
fetael maturetion progresses, separation of the sdjacent struct-
ures occurs { Figure 1.}. This process may carry developmental
anomalies in the form of ectoplc loceation of the parathyroid

glands .

1. The upper parathyroid glends mey not completely separete
from the thyreoid, so¢ that in edult, cne or both may be partiasl-
ly or completely embedded within the thyreoid glends ( Bdward

roloyan, 1976).

2. The lower parathyroid glaends mey be incorporated withiln

the submuccse of the pherynx or cervical cesophagus, More commonly,
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Figure(l) Development of the parathyroid gland.
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errested descent of the lower glandr, and thymus hetween
the pharynx and the middle part of the thyrold gland occurs

{ undescended parathymus}.

3., Une or bhoth of the lower glands may he eitusted into
the anterior mediastinum, frequently within the cepsule of

the thymus gland.

NUMBER, SHAPE, SIZE, WEIGHT AND COLCUR:

Humens have at least 4 pdrathyroid glands, this fact
must be considered before gzoing on exploration of e patient
presumed tc have hrperparathyroidism, Gilmour in 1938
found more than 4 parethyroid glands { 5 or 6 ) in 6.5% of
autopsy ceses., Wang found only 2.5% of 160 cadaverge had esup-

ernumerery glands { Wang, C.A., 1976},

Supernumerary glands ere frequently associated within
a8 lobe of thymlc tissue, which sugrests its multiple divis-
ions 1n the course of embryclogic descent. It can be the ceuse
of postoperative persistant hyperparathyroidism,{Wang,C.A.,
1376},

Great variation in shape hed been reported (Figure 2.).
Most parathyroid glands tend to be flat like & penceke or a
leaf. It may be oval or =spherical shape. Occasionmally & gland
appears to be bean, sausage or rod chaped {( wang, C.4.,1976).
The average dimensions of & normel gland in a living subject

are 2 x 3 x 7 mm.
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The weight of the normal gland is lese variable than
the size, saveraging 35 to 40 mg. It veries with age &and
sex. Glands tend to be heavier in males and in persone bet-
ween 20- 30 years of age, end lighter in femeles and
in subjects between 70-80 years of age( VWang, C.4A., 1976 ).
Generally, the lower glands are larger than the upper

glands.

The colour of a parathyroid gland depends on the amount
of fatty tispue and the degree of wasculerity. It ranges
from yellowish-tan to reddishbrown colour. Sometimes It ig°
very similar to the colour of fat ( Harding Rains and

Richie, 1981},

LOCALIZATION OF THE PARATHYRCID GLANDS:

The parathyreoid glards ere arrenged in upper and lower
palrs closely applied to the thyrold gland, but usually out-
side 1ts capsule., Karely, they are found within the substance

of the gland itself.

The upper parathyroid glands sre more or less constant
in position. They are usually found close to the dorsolateral
surface of the thyroid, at the lewvel of inferlor border of
the cricoid cartildge ( Figure 3, a & b), & feﬁ of the glands
may be located in the retro-pharyngeal or reiro —esophageal

apace (Figure 3, e¢). ( Vang, C.A., 1976).
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Figure{2}t Variatlons in shape of normal parathyroid
glands.
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Fig.3 : Antomic distribution of the upper
parathyroid glands.
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The lower parathyrold glsnds are more variable in
position because they arise from the 3rd pharyngeal pouches
and travel a longer distance than the upper glands. Usuelly,
they ere found close to the dorsal thyrold capsule at the
level of the Tirst tracheal ring. Alsc, they mey be found
at any point from this position to the upper pole of the
thymus, et the thorecic inlet{ Figure 4) , In 10-20% of in-
dividuals one or both inferior glande are zitusted into the
gnterior mediastinum, frequently within the thymic capsule

{ Bdward Poloyan, 1976).

BLOOD SUPFLY s

The upper parathyroids are usually supplied by the in-
ferior thyroid ertery or branches of an anastomotic archedes
hetween the superior and inferlor thyroid arteries. The lower
glands have blood supply from the inferior thyroid artery,

rerely from the thyroid ima artery.

Each one of the parathyroid glands has 8 single leach of
blood veszels running in the subecapsular plane (Harding Reins
and Richie.1981, Somuel st al, 1981}). The glands
are very vascular thet subcepsular haemstomas resdily develop
if the glends are handled roughly, and the cut surfsce bleeds

freely.

YENOUS AND LYMPHATIC TIRATINAGE:

Both superior and inferior parethyroid glands drain vie

the inferior thyroid veins. If these vessels are ligated,
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( Figure {(4) Anatomic distribution of the lower
parathyroid glands.

Central Library - Ain Shams University



drainage can continue through the middle or superior thyroid

veing ,

The lymphatic drainage of the parathyroid glends extends
to emell perltracheal nodes, which in turn drein intoc the

internal jugular lymph nodes ( Bdward Polovan, 1976 ).
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