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ABSTRACT
Agenesis of the thyroid isthmus was observed in an adult male cadaver during
a routine dissection at the anatomy laboratory of the Faculty of Medicine
and Odontostomatology (FMOS) in Bamako. The two thyroid lobes were

completely separated from each other. The left lobe presented the pyramidal
lobe. The supra and infra-isthmic arches were absent, the upper right and left
thyroid arteries did not anastomose, as did the lower right and left thyroid
arteries. On the right side, the superior laryngeal and crico-thyroid arteries
were born by a common trunk which came from the external carotid artery by
a common trunk with the lingual and superior thyroid arteries.
Key Words: Agenesis of the thyroid isthmus; Superior laryngeal artery; Crico-thyroid
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INTRODUCTION

L

ocated in the anterolateral part of the visceral compartment of the neck
in front of the laryngo-tracheal axis, the thyroid gland is the largest of the
endocrine glands. It is made up of two lateral lobes joined on the midline by
a transverse parenchyma bridge which constitutes the thyroid isthmus [1].
A wide spectrum of abnormalities and anatomical variations can occur in the
thyroid gland. Common abnormalities include the thyroglossal duct cyst and
the persistent pyramidal lobe and rare abnormalities such as agenesis, hemiagenesis of the thyroid gland, aberrant thyroid glands can also be observed [2].
The superior laryngeal and crico-thyroid arteries originate from the superior
thyroid artery [1]. Although variations in the origin of the superior laryngeal
artery (SLA) are not very common, variations when present can acquire
great importance in larynx surgical procedures such as partial laryngectomy,
reconstructive surgery and laryngeal transplantation [3,4]. Knowledge of
SLA variations can also be useful to clinicians for super-elective intra-arterial
injection chemotherapy for larynx and hypopharynx cancers, as well as for
successful radical neck dissection to minimize postoperative complications in
bloodless surgery [5, 6].
We report a case of thyroid isthmus agenesis associated with a variation in
origin of the superior laryngeal and crico-thyroid arteries.

RESULTS
During a routine dissection in an adult male cadaver, at the anatomy
laboratory of the Faculty of Medicine and Odontostomatology of Bamako,
we observed agenesis of the thyroid isthmus, the two thyroid lobes were
completely separate, independent of each other (Figure 1 left). There was
no anastomosis between the superior thyroid arteries and between the lower
thyroid arteries. The right lobe was 74 mm long and the left lobe was 71 mm
long. The latter presented the pyramidal lobe. In this same corpse, on the
right side, we observed that the superior laryngeal and crico-thyroid arteries
were born from a common trunk which came from the external carotid artery
by a common trunk with the lingual and superior thyroid arteries (Figure
1 right). The crico-thyroid artery gave descending branches for the anterior
aspect of the right thyroid lobe.

DISCUSSION
Agenesis of the thyroid isthmus is the complete and congenital absence of the
thyroid isthmus as defined by Pastor et al. [7]. In their study, they reported

Figure 1) On the left, agenesis of thyroid isthmus, pyramidal lobe started from the left
lobe; on the right, the superior laryngeal and crico-thyroid arteries had a common trunk
that itself came from a common trunk with the lingual and superior thyroid arteries of
the external carotid artery.CCA = Common carotid artery, CT = Cartilage thyroid,
CTA = Crico-thyroid artery, ECA = External carotid artery, FA = Facial artery, HB =
Hyoid Bone, ICA = Internal carotid artery, LA = Lingual artery, LL = Left Lobe, PL
= Pyramidal Lobe, RL = Right Lobe, Tr = Trachea, SLA = Superior laryngeal artery,
STA = Superior thyroid artery.
isthmus agenesis of the thyroid gland with enlarged lobes in a Caucasian
corpse. According to Gruber (cited by Testus and Latarjet), the incidence of
agenesis of the isthmus is around 5% [8]. Marshall has documented variations
in the gross structure of the thyroid gland in 60 children, ranging in age from
a few weeks to 10 years, and the absence of an isthmus would be 10% in this
group [9]. Ranade et al reported the absence of an isthmus in 35 of 105 cases
(33%), including 8 female corpses [10]. According to the study by Braun et
al., the isthmus was missing in 4 cases out of the 58 corpses studied [11].
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Won and Chung reported that in 3% of the cases studied, the isthmus was
absent and the lateral lobes of the thyroid were separated [12]. The incidence
among North West Indians is reported to be 7.9% in the raw samples [13].
According to Dixit et al, in their study, the incidence was slightly higher at
14.6% [14]. In our case, agenesis of the thyroid isthmus was associated with
the presence of a pyramidal lobe which was linked to the left thyroid lobe.

is difficult to determine, because in most cases, its discovery is fortuitous.
The variations in origin of the superior laryngeal and crico-thyroid arteries
are rare and important to know to avoid damaging them during surgical
operations on the anterior region of the neck, more precisely on the larynx.

The absence of an isthmus is quite rare in humans [15]. Agenesis of the
isthmus can be explained as an abnormality in embryological development.
The adult thyroid gland has two types of endocrine cells, follicular and
parafollicular cells or “C” cells, which are derived from two different families
of embryological cells. The follicular cells come from the endodermal cells of
the primitive pharynx and the parafollicular cells from the neural crest [16].
The thyroid gland begins to develop as a median thickening of the endoderm
on the floor of the pharynx between the first and second pharyngeal pockets.
This area later invagers to form the median diverticulum, which appears in
the second half of the fourth week. This thyroid diverticulum develops in
allometric proliferation, becoming a solid cellular cord called the thyroglossal
canal. The duct develops caudally and forks to give rise to thyroid lobes
and the isthmus. In parallel with its caudal growth, the cephalic end of the
thyroglossal canal degenerates [17].

1. Bouchet A, Cuilleret J. Anatomie topographique, descriptive et
fonctionnelle. Tome 2: le cou et le thorax. 2ème édition.Paris.
SIMEP.1991.

A high division of the thyroglossal canal can generate two independent
thyroid lobes in the absence of an isthmus. The absence of the isthmus may
be associated with other types of dysorganogenesis, such as the absence of a
lobe or the presence of ectopic thyroid tissue [18].
Clinically, the diagnosis of agenesis of the isthmus can be made by
scintigraphy, which can also be performed with an overload of TSH. The
diagnosis can also be made using ultrasound, computed tomography (CT),
magnetic resonance imaging (MRI) or during surgery. In asymptomatic
patients with nodular goiters, fine needle aspiration biopsies and possibly
immunohistochemistry tests are useful to support medical decision, but when
agenesis is present, the importance of preoperative differentiation between
Benign and malignant lesions is critical, given the surgical procedure and the
possibility of impaired thyroid function [19]. When an image of the absence
of an isthmus is observed, a differential diagnosis against the autonomous
thyroid nodule, thyroiditis, primary carcinoma, neoplastic metastases and
infiltrative diseases such as amyloidosis [7].
Concerning SLA, its most common origin is the upper thyroid artery, the
range reported being from 68% to 92.7% [5,20-25]. According to Deavadas
et all [24], in 5% of cases, the SLA came from the external carotid artery.
This is more or less in agreement with the studies of Terayama et al. [5], Lang
et al. [22], and Ozgur et al. [25], but differ from those of Rusu et al. [20] who
reported a 32% higher incidence. There are also case reports of SLA from
the external carotid artery. Muralimanju et al. [26] reported a case of left SLA
originating from the external carotid artery. The SLA in the same case was
born from the common carotid artery 2 cm before its bifurcation. There are
rare reports of SLA from common trunks such as the linguofacial trunks [6]
and that of a common trunk from the external carotid artery giving rise to
SLA and lower thyroid arteries [27]. Motwani and Jhajhria [28] noticed a rare
common trunk coming from the anterior surface of the right external carotid
artery just above the carotid bifurcation. The common core was divided into
five branches, that is to say infra-hyoid, superior laryngeal, superior thyroid,
cricothyroid and sternocleidomastoid. In our case, the superior laryngeal and
crico-thyroid arteries had a common trunk which came from the external
carotid artery by a common trunk with the lingual and superior thyroid
arteries. Such a variation has not been reported in the literature.
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