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Abstract

Case Reort

The thyroid gland is made up of two conical-shaped lateral lobes connected by a middle, narrower isthmus. It is initially
recognised in embryos with around 20 somites as a median thickening of endoderm located in the pharynx's floor, dorsal
to the aortic sac and between the first and second pharyngeal pouches. The thyroid gland isthmus and lateral lobes are
formed by the bifurcation of the thyroglossal duct tip and subsequent division of the tissue mass. Out of 23 cadavers
dissected for routine undergraduate teaching, 1 cadaver with agenesis of thyroid isthmus was observed. The thyroid
gland consisted of two lateral lobes, namely right and left, with no isthmus. The presence of a pyramidal lobe from the
left lobe of the thyroid gland was noted, with the levator glandulae thyroidea connected to the pyramidal lobe of the
thyroid gland. The presence of a facial sheath was observed in place of the isthmus of the thyroid gland, exposing the
second and third tracheal rings underlying it. When making a diagnosis, it's critical to take into account the potential for
ectopic thyroid tissue or the relationship between isthmus agenesis and thyroid lobe agenesis.
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INTRODUCTION

The term thyroid gland is derived from the
Greek word, “thyreoeidos” in which the terms thyreos
means shield and eidos means from (Mohebati A et al.,
2012). The thyroid gland consists of 2 lateral lobes,
which are conical in shape and contain a median
narrower isthmus connecting the two lateral lobes
(Mohebati A et al., 2012; Standring S 2005). Each lobe
length measures Scm with transverse and anteroposterior
measurements of 3 cm and 2cm, respectively (Mohebati
Aetal.,2012; Standring S 2005).

The pyramidal lobe represents the lower
inferior portion of the thyroglossal duct and may be
attached to hyoid bone by a fibromuscular band called
levator glandulae thyroidea (Mohebati A et al., 2012).
The pyramidal lobe often ascends towards the hyoid
bone from the isthmus or from the adjacent lobe,
predominantly from the left lobe of the thyroid gland
(Dixit D et al., 2009). Isthmus typically measured about
1.25cm transversely and vertically lying anterior to the
second and third tracheal cartilaginous rings. Agenesis is
often associated with the absence of a lobe or ectopic

thyroid tissue and hence in clinical practices such cases
should be diagnosed against thyroid nodule, thyroiditis.
Incidence of absence of thyroid isthmus was about 5%-
10% which can be explained as an anomaly of
embryological development (Kaur HS et al., 2013;
Pastor VJ et al., 2006).

The isthmus may be missing in amphibians,
birds and among mammals- monotremes, certain
marsupials, cetaceans, carnivores, and rodents. In rhesus
monkey (macacus rhesus), the thyroid glands are in
normal position but there was no isthmus (Pastor VJ et
al.,2006; Susan PJ 2009). Thyroid isthmus agenesis is a
developmental aberration that has been described in a
few surgical case reports as an uncommon congenital
defect. On the other hand, cadaver investigations have
shown that the incidence of thyroid isthmus agenesis
varies from 3 to 33% (Dixit D et al., 2009; Kaur HS et
al., 2013; Pastor VJ et al., 2006; Anil Kumar Reddy et
al., 2015).

Development of Thyroid Gland:
The first endocrine gland to develop in an
embryo is the thyroid gland. The thyroid gland is a
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midline derivative of the pharynx. It is first identifiable
in embryos of approximately 20 somites as a median
thickening of endoderm lying in the floor of the pharynx
between the first and second pharyngeal pouches and
immediately dorsal to the aortic sac (Harjeet A et al.,
2004).

The foramen caecum is the site of a median
diverticulum that appears early in the fifth week in the
furrow immediately caudal to the median tongue bud. It
extends caudally as the thyroglossal duct, passing ventral
to the primordium of the hyoid bone. The tip of the duct
bifurcates and the tissue mass subsequently divides to
form the isthmus and lateral lobes of the thyroid gland
(GANGBOE et al., 2004; Schanaider A et al., 2008;
Sgalitzer KE 1941)

CASE PRESENTATION

As a part of routine undergraduate teaching and
training, a deep dissection of head and neck was carried
out in 23 cadavers in department of Anatomy, AIIMS
Mangalagiri. Out of 23 cadavers in 1 cadaver agenesis of
thyroid isthmus was observed.

The thyroid gland consisted of two lateral lobes
namely right and left with no isthmus. The measurements
and neurovasculature of the thyroid gland were found to
be normal.

The presence of pyramidal lobe from the left
lobe of the thyroid gland was noted with the levator
glandulae thyroidea connected to the pyramidal lobe of
thyroid gland. The presence of facial sheath was
observed in place of the isthmus of thyroid gland
exposing second and third tracheal rings underlying it.
The facial sheath is assumed to be pre-tracheal fascia
which encloses the gland on either sides and blends in
the midline (Figure 1).

The fascia present in place of isthmus was taken
and histological sections were prepared to study if there
is any presence of ectopic thyroid tissue. As it is a
cadaveric specimen the histological section procured
weren’t satisfactory. The presence of ectopic or
accessory thyroid tissue was not found in the procured
histological specimens.

Levator glandulae
thyroidea

Absence of
Isthmus

Levator Glandulae
Thyroidea

Figure 1: Thyroid gland with absence of isthmus
(RL: Right Lateral Lobe; LL: Left Lateral Lobe)

DISCUSSION

The absence of thyroid isthmus is rarely in seen
in humans. Agenesis of the thyroid isthmus is the
complete and congenital absence of the thyroid isthmus
(Kaur HS et al.,2013; Pastor V] et al., 2006). Anomalous
embryological development can contribute to the
absence of thyroid isthmus. Studies suggest that the

chromosome 22 plays a significant role in the thyroid
development (Harjeet A et al., 2004).

The thyroid gland appears as an epithelial
proliferation in the floor of pharynx between tuberculum
impar and the copula at a point later indicated by foramen
caecum (Gangboe et al., 2004). Subsequently the thyroid
gland descends in front of the pharyngeal gut as bilobed
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diverticulum. During the migration the thyroid remains
connected to tongue by thyroglossal duct (Schanaider A
et al., 2008; Sgalitzer KE 1941).

The developmental anatomy of the thyroid
gland is very important to know the reason behind the
anatomical variations of thyroid gland. The anatomical
variations of thyroid gland are due to a partial persistence
of the median or thyroglossal duct or failure of
development of entire gland or part of the gland often
results in agenesis (Sgalitzer KE 1941; Ranade AV et al.,
2008).

The thyroglossal duct degenerates at its
cephalic end. An isthmus may not exist if the
thyroglossal duct is highly separated (Schanaider A et al.,
2008; Sgalitzer KE 1941). According to literature, the
development of the isthmus is an advanced stage during
the embryonic period, and any arrest in the process
before this point may lead to the absence of the isthmus
(Sgalitzer KE 1941; Marshall CF 1895). Rarely, a high
separation of thyroglossal duct can lead to two
independent thyroid lobes and pyramidal lobe with the
absence of isthmus.

The studies conducted by various researchers
showed that incidence varied between the ranges of 5%
to 33%. Pastor et al., (2006), reported that the incidence
was found to be between 5-10%. Other studies conducted
by Marshall (1895) and Dixit ef al., (2009), were found
to be 8-10% and 14.6% respectively. Out of all the
references Ranade ef al., (2008) documented the highest
incidence of agenesis of thyroid isthmus which is 33%.

Patients with isthmus agenesis are generally
euthyroid but hypothyroidism or hyperthyroidism may
be seen (Vayisoglu Y ef al., 2013). If agenesis of the
isthmus is found, conditions such as autoimmune thyroid
nodule, thyroiditis, primary thyroid cancer, metastasis,
and amyloidosis must be considered in the differential
diagnosis. Thyroid lobe agenesis, ectopic thyroid tissue,
and parathyroid hyperplasia may be associated with
isthmus agenesis (Gangboe et al., 2004; Sankar KD et
al., 2012). Thus, it is imperative to remember the
importance of identifying agenesis of the isthmus and
other associated thyroid anomalies in the preoperative
screening of patients whose thyroid surgery is planned.

CONCLUSION

Thyroid gland agenesis in its entirety is
uncommon. When making a diagnosis, it's critical to take
into account the potential for ectopic thyroid tissue or the
relationship between isthmus agenesis and thyroid lobe
agenesis. Conditions such as amyloidosis, thyroiditis,
primary thyroid cancer, metastases, and autoimmune
thyroid nodules must also be considered in the
differential diagnosis. Preoperative evaluations could
identify patients scheduled for thyroid surgery who have
agenesis of the isthmus and other thyroid abnormalities,

which would significantly improve surgical safety and
lower the likelihood of postoperative problems.
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