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ABSTRACT

BACKGROUND

The thyroid is a highly vascular gland situated in front of the neck. It consists of two symmetrical lobes united by an isthmus that
lie in front of 2nd, 3rd and 4th tracheal rings. The thyroid gland is the first endocrine gland to develop and takes its final shape and
position at the end of the 7th week in front of the trachea.

Aims and Objectives- The thyroid gland is a highly vascular endocrine gland situated in front of the neck. It consists of right and left
lobes joined together by a narrow isthmus lying opposite to second, third and fourth tracheal ring. A number of morphological
variation and developmental anomalies have been reported, which has numerous clinical and surgical implications.

MATERIALS AND METHODS
This is a descriptive study done during routine dissection of head and neck region in 32 cadavers in the Department of Anatomy,
IMS and SUM Hospital of around 30 to 65 years of age for a period of 4 years. All the variations found were noted down.

RESULTS

It was found that the isthmus of the thyroid gland was absent in two cadavers and the two lateral lobes were completely separated.
This absence of isthmus may be due to abnormality in development of thyroid gland, which may be associated with other type of
disorganogenesis such as absence of lobe or presence of ectopic thyroid tissue.

CONCLUSION
Agenesis of thyroid isthmus has clinical, phylogenetic and surgical significance. The embryogenesis of such anomalies is discussed.
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BACKGROUND The thyroid gland is the first endocrine gland to develop
The thyroid is a highly vascular gland situated in front of the and takes its final shape and position at the end of the 7th
neck. It consists of two symmetrical lobes united by an week in front of the trachea.[3]

isthmus that lie in front of 2nd, 3rd and 4t tracheal rings. The
normal size of each lobe of the thyroid gland is 5 cms long. Its
greatest transverse and antero-posterior extent being 3 cms
and 2 cms respectively.[ll The isthmus measures about 1.25
cms transversely as well as vertically and is usually placed
anterior to the second and third tracheal cartilages.[2! It gives
a ‘H’ shaped appearance to the gland. It has a fibrous capsule
with a true capsule formed by condensation of fibrous stroma
of the gland and a false capsule derived from the splitting of
the pretracheal fascia. The false capsule is thickened to form
the ligament of Berry, which connects the medial surface of
lateral lobe of the gland with cricoid cartilage. Each lateral
lobe is pear shaped. The anastomosis between the two
superior thyroid artery is present in the upper border and the
veins emerge from the lower border.
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It begins to form about 24 days after fertilisation from a
median endodermal thickening in the floor of the primitive
pharynx near junction of first and second pharyngeal arches
between tuberculum impar and copula respectively.[45] The
depression at the origin of the diverticulum is called as
foramen caecum. The blind end of the duct divides and
proliferates to form the two lobes of the thyroid gland.
Sometimes a small portion of the gland projects upwards
from the isthmus called as pyramidal lobe. It may be attached
to the inferior border of hyoid bone by a fibrous tissue called
as Levator Glandulae Thyroideae (LGT) supplied by external
laryngeal nerve.l6l When muscle fibres are present, it is
named musculus levator glandulae thyroideae.!7]

A wide range of morphological variations of thyroid gland
has been found. It includes persistence of pyramidal lobe,
thyroglossal cyst, agenesis of thyroid gland, agenesis of
isthmus, ectopic thyroid tissue etc.

The anomalies of the development of the thyroid gland
distort the morphology of the gland and they may cause
clinical functional disorders and various thyroid illnesses.!8l
The knowledge of the various developmental anomalies of
the gland and the variations in the neurovascular relations
will help the surgeons in the better planning of a safe and
effective surgery.
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MATERIALS AND METHODS

Aim of our study was descriptive study, the morphological
variations of the thyroid lobe and isthmus and the
neurovascular relation. The study was carried out for four
years in the Department of Anatomy, IMS and SUM Hospital.
The total number of cadaver was formalin fixed 32 cadavers,
out of which 24 males and 8 females of age between 30 and
65 years. The neck of each cadaver was observed clearly to
find out if any surgical intervention was done of the cadavers.
Then dissection of the neck was done on the midline to
explore the thyroid gland and variations were observed in the
morphology of the thyroid gland.

We observed the different variations in the specimen.
Various parameters like length of the lateral lobes, height of
isthmus, presence of pyramidal lobe and absence of isthmus
were studied.

RESULTS

The average length of the right lobe of thyroid gland was 5.10
cms and that of the left lobe was 4.65 cm. The average height
of the isthmus was 2.15 cms. The Pyramidal lobe was found
in 4 specimens of the thyroid glands. Four out of the 32
cadavers dissected showed no glandular tissue in the region
of the isthmus of thyroid gland. Grossly, only the pre-tracheal
fascia connecting the right and left lobes of the thyroid gland
was observed. In first case, a male cadaver of around 50 years
showed complete absence of isthmus and the two lobes were
distantly apart (Figure 1).

Figure 1. Showing Complete Absence of Isthmus

In second case, thyroid gland in female cadaver showed a
large right lobe and smaller left lobe with presence of
pyramidal lobe connected to the hyoid bone through levator
glandulae thyroideae on right side (Figure 2).
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There are 4 specimens which had pyramidal lobe with
levator glandulae thyroideae on left side, which are
predominately muscular (Figure 3).

Figure 3

In our study, the male-to-female ratio of incidence of
variation was 2: 1.

Out of 32 cadavers 30% of the specimens showed
variation, out of which 12.5% showed absence of isthmus,
12.5% showed unilateral glandulae thyroideae on the left
side and another 5% on the right side. There is no presence of
levator glandulae thyroideae on midline and bilaterally.

DISCUSSION

Agenesis of the thyroid isthmus can also be defined as the
complete and congenital absence of the thyroid isthmus.[]
The studies done by Pastor et al on Caucasian cadaver,
agenesis of isthmus of thyroid gland with enlarged lobes was
reported. Absence of isthmus is indeed quite rare in
humans.[10]

Phylogenetically, the isthmus may be absent in
amphibians, birds and among mammals- monotremes,
certain marsupials, cetaceans, carnivores and rodents. In
rhesus monkey (Macacus rhesus), the thyroid glands are
normal in position but there is no isthmus.[%]

Usually, agenesis of isthmus is difficult to determine
unless the patient reports for other thyroid illness. Agenesis
of isthmus does not cause clinical symptoms by itself and
diagnosis is secondary due to the existence of other thyroid
pathologies. This may be due to mutation of genes associated
with thyroid gland. Recent literature suggests that
chromosome 22 plays a major role in the thyroid
development.[11]

The incidence of agenesis of isthmus has been reported to
vary from 3 to 33% as reported by various authors as shown
in Table 1. Marshall documented the variations in the gross
structure of the thyroid gland in 60 children, varying in age
from a few weeks to 10 years and the absence of the isthmus
was reported to be 10% in this group.[12] Ranade et al
reported absence of isthmus in 35 out of 105 cases (33%), of
which 8 were female cadavers.[13] According to the study by
Braun et al, the isthmus was missing in 4 cases of the 58
cadavers (6.9%) they studied.'4] Won and Chung have
reported that in 3% of the cases studied, the isthmus was
absent and the lateral lobes of the thyroid were separated.[15]
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The incidence in Northwest Indians is reported to be 7.9% in
gross specimens.[16] In our study, the incidence was a little
higher at 12.5%.

SI. No. Author and Year Incidence
1 Marshall, 1895(12] 10%
2 Kukarni and Kadam, 2001[17] 1 case
3 Won and Chung, 2002[15] 3%
4 Harjeet et al, 20041(16] 7.9%
5 Pastor et al, 2006091 1 case
6 Braun et al, 2007[14] 6.9%
7 Ranade et al, 2008[13] 33%
8 Dixit et al, 200919] 14.6%
9 Shankar et al, 2009(18] 1 case
10 Gupta etal, 20110191 1 case
11 Asha etal, 2013120 20%
12 Kaur et al 2015[21] 1 case
Table 1

The incidence of pyramidal lobe ranges from 7% to 77%
as reported by various authors shown in Table 2. In our case,
the incidence is 18.75%.

Sr. No. Author and Year Incidence
1 Braun et al, 2007014] 55%
2 Ranade et al, 2008[13] 58%
3 Dixit et al, 2009[9] 7.31%
3 Won and Chung, 2002115 76.8%
4 Gupta etal, 20110191 1 case
Table 2

The basic mechanism of agenesis of isthmus can be
explained embryologically. It may be due to the higher
division of the thyroglossal duct, which result in absence of
isthmus and two independent thyroid lobes. Agenesis of
isthmus can be associated with dysorganogenesis related to
developmental anomalies of thyroid gland such as absence of
either lobes or presence of ectopic thyroid tissue. But in our
study, there were no other associated anomalies of thyroid
gland.

The agenesis of thyroid gland does not cause clinical
symptoms by itself and most of the time the diagnosis is
incidental due to existence of other thyroid pathology.[22]

It has also been observed that in such cases a band of
connective tissue named levator glandulae thyroideae
extends from the apex of right or left lobe or isthmus of the
thyroid gland to the hyoid bone. This type of variations
should be kept in mind during trans-thyroid tracheostomy
procedures.[18] Tracheostomy can be potentially dangerous in
such cases if a pre-procedure examination is not carried out
as in securing invasive airway during emergencies, injuries or
during unanticipated difficulty to impossible intubation.[23]
Agenesis of isthmus can be diagnosed via scintigraphy,
ultrasonography, computed tomography and magnetic
resonance imaging. When absence of isthmus is suspected,
the individual may be directed for a differential pathological
diagnosis such as autonomous thyroid nodule, thyroiditis,
primary carcinoma, neoplastic metastases and infiltrative
diseases such as amyloidosis.

CONCLUSION
Agenesis of isthmus of thyroid gland is rare in humans. The
incidence varying from 3% to 33%. In our case, it is 12.5%
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with male-to-female ratio of 2: 1. This agenesis can be
explained embryologically due to higher division of the
thyroglossal duct giving rise to two independent thyroid
lobes with absence of isthmus. Agenesis of isthmus can be
associated with other types of dysorganogenesis and hence in
clinical practice when such a condition is diagnosed it is
necessary to perform a differential diagnosis against other
pathologies such as autonomous thyroid nodule, thyroiditis
etc. So a brief knowledge of the anatomical variation of
thyroid gland is essential for endocrinologists and surgeons
for routine surgical procedures of the gland. The surgeon
planning a thyroidectomy must be prepared to find
variations. Absence of isthmus is a gift to persons needing
immediate tracheostomy in order to manage the airway
obstruction. Proper identification of vessels is also very
important in order to avoid major complications. Hence, a
thorough knowledge of the thyroid anatomy and its
associated anatomical variations is very much essential, so
that these anomalies are not overlooked in the differential
diagnosis.
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