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A rare case of agenesis of isthmus with the presence of levator
glandule thyroideae in anterior lobulated thyroid gland
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Introduction: The carcinoma of thyroid incidences is increasing rapidly in men
and women. Thyroidectomy is the ultimate treatment plan for the majority of
cases. The lack of knowledge about embryological and anatomical variations
can cause iatrogenic injuries and leads into mortality.

Aims and Objectives: The aim was to carry out a descriptive observational
study on embryological and anatomical variations in the thyroid gland through
cadaver.

Materials and Methods: The present study comprises an adult male human
cadaver, Scalpel, forceps, scissors, and probe. The blunt dissection was
carried out to clear the fat and fascia in the midline of neck region to expose the
sternothyroid muscle. Loosened and transected the muscle, then examined
the thyroid gland carefully.

Results: The current study has shown that the agenesis of isthmus, lobes of
thyroid gland positioned more anteriorly, and the presence of levator
glandulae thyroideae.

Conclusion: The lack of knowledge of embryolgical and anatomical anomalies
in the thyroid gland can cause major complications during surgery and also
post operatively. The complete awareness of these various anomalies helps in
the accurate diagnosis and better outcomes.
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INTRODUCTION

The thyroid cancers incidences are rapidly increasing worldwide
as 10.1 in women and 3.1 in men per 100000 [1]. When comes
to India incidences rate is 5.4 per 100000 [2]. Thyroid cancer
is divided into subtypes as phenotypical and heterogeneous.
Phenotypical again subdivided into papillary, follicular, hurthle
cell, medullar, poorly differentiated and anaplastic thyroid
carcinoma. When comes to heterogeneous classified into genetic
heterogeneity and non-genetic heterogeneity thyroid carcinoma
with various subtypes [3]. However, thyroidectomy (the removal
of thyroid gland) is the most effective treatment for the majority
of carcinomas nonetheless [4].

In the 18" century the mortality rate because of thyroidectomy
was approximately 40% due to poor anti septic surgical procedure
and knowledge of thyroid gland anatomical variations. The
advancement in anti-septic surgical techniques and anesthetic
facilities tremendously decreased the mortality and morbidity
rate in modern days. However, the potential complications such
as hemorrhage, injury to recurrent and superior laryngeal nerve,
hypoparthyroidism, hypothyroidism and infections still exist due
to the lack of complete knowledge of various anatomical and
embryological variations [5-6]. There are very rare variations like
agenesis of isthmus, Levator Glandule Thyroideae (LGT) and
malposition of thyroid lobes interrupt the surgical procedure and
causes lethal complications. Hence, we want to discuss anatomical
and embryological basis for these variations through our study.

The thyroid gland is a vital, butterfly shaped, largest endocrine
gland. It is located in the lower part of neck inferior to the
larynx and wrapped front and sides of the trachea at the level of
the 5% cervical to 1% thoracic vertebrae. Usually it is brownish-
red in color and 25 gm in weight. It is composed with the two
symmetrical lateral lobes, which are connected anteriorly by the
narrow median isthmus. Each lobe measured with 5 cm long,
3 cm transverse and 2 cm in anterio-posterior in width. The
isthmus lies at the level of 2™ to 3* tracheal rings and measured
with 1.25 cm transversely and vertically. It is a highly vascular
gland supplied by Superior and inferior thyroidal artery, with
the surgical significant relationship of superior and recurrent
laryngeal nerves respectively [7-9].

When comes to embryology, the thyroid gland is the first
endocrine. The thyroid gland developed from the endoderm and
parafollicular cells are developed from the caudal-pharyngeal



©Oncology and Radiotherapy 18(6) 2024: 001-004

complex (derived from 4* and 5%* pharyngeal pouch) infused
neural crest cells. After the formation of pharyngeal arches, the
medial ends of two mandibular arches (1% arch) are separated by
midline swelling called as tuberculum impar. Immediately behind
the impar the epithelium becomes thick and sinks form foramen
caecum. From the foramen caecum a diverticulum grows down
in the midline into the neck is called as thyroglossal duct. Its
caudal end bifurcates and proliferates into two lateral lobes and
its midline connector isthmus of thyroid gland later it ceased from
the foramen caecum. While developing the thyroid gland it comes
close to caudal-pharyngeal complex (ultimobranchial body) and
fuses with it. Cells proliferate from this complex developed as a

parfollicular cells [10-12].

The developmental anomalies of thyroid gland vary, the thyroid
tissue may form anywhere along the course of thyroglossal duct
such as lingual thyroid—under the tongue, intra-lingual thyroid
embedded in the substance of tongue, supra hyoid- above hyoid
bone, infrahyoid- below the hyoid, intra thorasicinside the thoracic
region. Sometimes due to abruptly division of thyroglossal duct,
one of the lateral lobe may be missed is called as hemiagenesis,
isthmus may be missed very rarely is called as agenesis of isthmus,
presence of pyramidal lobe (extra lobe) may arise from the upper
part of isthmus or lateral lobes or may be detached from thyroid.
The anomalous position of thyroid lobes also occurs due to shorter
or longer divison of thyroglossal duct. Sometimes the thyroglossal
duct may persist and form sacthyroglossal sac, or may aquire
secondary openings-thyroglossal fistula, persistant duct may
prone to develop carcinoma. Very less time a fibro muscular band,
musculus levator glandulae thyroideae develop and stretched from
the pyramidal lobe or upper part of isthmus on the left side to the
body of hyoid bone above [13-15].

Hence the complete knowledge of developmental variations of
thyroid gland plays significant role in accurate diagnosis, planning
of treatment and surgical interventions of thyroidectomy surgeries
and better outcomes during radiotherapy management.

MATERIALS AND METHODS
Materials

X
ANTERIC

_ B

e Scalpel- With blade

e  Forceps- Small pointed, tooth forceps, non-toothed
forceps

e  Scissors

e Probe

Methods

The present study was conducted in the department of anatomy,
Sree Balaji Medical College, Chennai. During routine cadveric
dissection on 60 years male embalmed body. The dissection was
carried according to guidelines of manuals of practical anatomy.
Identified the infra-hyoid group of muscles after clearing of fat
and fascia in the midline of neck region through blunt dissection.
Loosen the sternothyroid muscles from its deeper structures with
the help of probe. Transected and reflected the same muscle with
the help of scissors then carefully examined the thyroid gland
and its arteries, veins, other deep related structures and noted the

findings [16-17].

RESULTS
Findings
The author observed the following findings

e The lobes of thyroid gland located more anteriorly as a

right lobe and left lobe rather than laterally.
o The right and left lobes are not connected by isthmus.
e There is agenesis of isthmus.

e Levator glandulae thyroideae stretched from the upper
border of left lobe to the lower border of body of hyoid

bone above.

e Thyroidal arteries are normal in course but terminated
very closely near the medial side and upper border of the
lobes in figure 1.

Fig. 1. The thyroid gland showing right and left anterior lobes with the absence of isthmus and levator glandulae thyroideae stretched from the upper
border of left lobe to the lower border of hyoid bone above



DISCUSSION

Agenesis of isthmus of thyroid gland is congenital anomaly due
to the abnormal development of the gland. It was first reported
by the allan in 1952 in 2% to 4% cases [18]. Anson et al. in 6%-
8% cases [19]. Marshal et al. reported 10% in the study of varia-
tions in the gross structure of thyroid gland in the children with
the sample size of 60 [20]. Gruber et al. in 5% [21]. Pastor et al. in
5%-10% [22]. Ranade et al. in 33% [23]. Joshi SD et al. in 16.66%
[24]. Daksha dixit et al. in 14.60% [25]. Harjeet et al. in 7.90%
[26]. Archana Belavadi Jagadish et al in 10% [27]. In our study
also there is a complete absent of isthmus and thyroid lobes are not
connected but which are cited very closely each other. The cause
for agenesis of isthmus idiopathic, may be genetic predisposition
that is mutations in the chromosome 22 and genes TITF1, PAXS,
FOXEL, and TITF2, because these are plays very important role
in the development of thyroid gland. In animals such as amphib-
ians, birds the isthmus not present, when comes to mammals in
marsupials, carnivores and rodent’s isthmus may missed [27-28].
The agenesis of isthmus is rare anomaly, and most of the time
asymptomatic. During clinical practice when such condition di-
agnosed, it should be anticipate other embryological anomalies
in thyroid gland and its surrounding structures. It may associate
with the autonomus thyroid nodule, thyroiditis, primary carci-
noma, neoplastic metastasis, amyloidosis, should be ruled out.
When surgeons planned for thyroidectomy surgery, they should
have complete preoperative knowledge about these anomalies for
which differential diagnosis is necessary such as scintigraphy, ul-
trasonography, computerized tomography, magnetic resonance
imaging, and in nodular goiters fine needle aspiration biopsies
followed by immuno-histochemistry tests to evaluate the em-
bryological anomalies in and around the thyroid gland and also
differentiation between benign and malignant lesions. Accurate
diagnosis always helps in proper conduction of surgery and better
outcomes [18-28].

When comes to the musculus levator glandulae thyroideae, it is an
uncommon anatomical variation around the thyroid gland. Surgi-
cal operations involving the neck and around thyroid gland may
result in iatrogenic injuries because of this anomaly. Usually, it ex-
tends from the pyramidal lobe or isthmus on left side to the lower
border of hyoid bone. LGT reported by Sultana et al. in 43.33%
cases [29]. Begum et al. in 15% [30]. Ranade et al. in 49.5% [31].
Veerahanumaiah et al. in 41% [32]. Joshi et al. in 30% [33], Anjan
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etal. in 18.75 cases [34]. However, in present case the LGT arised
nor from the isthmus, neither from the pyramidal lobe, since both
were absent. It is stretched from the upper border of left lobe to
the lower border of body of hyoid bone above. This pattern is very
rare and very less reports are present.

Moris (1950) classified LGT into 5 types:

e  Hyopyramamidalis muscle (hyoid bone to pyramidal
lobe),

o Thyreopyramidalis muscle (thyroid cartilage to pyrami-
dal lobe),

e Thyreoglandularis muscle (thyroid cartilage to the thy-
roid capsule),

e Hyoglandularis muscle (hyoid bone to the thyroid cap-
sule),

e Tracheoglandularis muscle (proximal trachea to the isth-
mus of thyroid) based on 210 japanese cadaver study
[35]. In present study LGT belongs to hyoglandularis
muscle type. The knowledge of LGT and its variant ex-
tension is plays significant role in preventing iatrogenic
injuries during neck surgeries.

When comes to anomalies position of thyroid gland, usually the
lobes lateral in position to the trachea and connected by the isth-
mus. In present case lobes are positioned more anteriorly as a right
lobe and left lobe rather than laterally since absence of isthmus.
This is a rare anomaly not reported till now, obviously when posi-
tion misplaced the relations also change can cause mis diagnosis
and wrong approach in conduction of surgery. Hence, the knowl-
edge about position of lobes also very important to prevent un-
wanted injuries during surgeries around the thyroid gland.

CONCLUSION

Conclusively, the knowledge of the thyroid gland anomalies must
be considered with utmost important. Thorough understand-
ing of its embryological and anatomical basis variations helps
in prevention of critical intra-operative and postoperative com-
plications. The purpose of this report was to highlight the very
rare anomalies in single case that is position of lobes, agenesis of
isthmus and LGT variant are may encounter during the surgery.
Thereby to form a cornerstone to prevent complications and to
conduct effective surgeries.
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