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Abstract: It is not uncommon to encounter variations in the Thyroid gland during surgeries. Complete detailed
anatomical variations in arterial and venous supply including the presence of ectopic glands is useful for diagnosis and
prognosis of patients involved with thyroid disorders. With these facts we tried to evaluate the Anatomical and
Morphological variations of the thyroid gland. The study was conducted int Department of Radiology, Prathima Institute
of Medical sciences Nagunur, Karimnagar. The patients were examined with ultrasound machine and linear probe 7.5
MHz and Convex probe 3.0 MHz frequency. The details of the thyroid gland including the neck vessels and other
adjoining structures were studied and any abnormality was recorded. A total of 143 patients were selected as per
inclusion and exclusion criteria out of which 80 were females and 63 were males. Normal thyroid structures were found
in 103 (72.1%) and Thyroid gland accessory tissue (pyramidal lobe) was found in 31 (21.68%) of patients. Thyroid gland
with ectopic thyroid tissue (lingual Thyroid) was found in 3 (2.1%) of patients and Patient thyroglossal duct cyst was
found in 4 (2.7%). The sub lingual thyroid and Absence of thyroid or Hemegenesis of thyroid lobe was found in 1 patient
each (0.7%). Thyroid gland variations are common presentation in clinical practice due to deviations in the
embryological developmental processes. Most of the variations of the thyroid gland can be very well studied by the
Ultrasonography. Such studies must be done by anatomists, clinicians and Radiologists in order to treat patients involved
in thyroid gland and related disorders. Surgeons attempting thyroidectomy need to have a thorough knowledge of
embryology, surgical anatomy and variations of the thyroid gland in order to prevent inadvertent surgical complications.
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INTRODUCTION

The Thyroid gland is largest of endocrine glands
and is situated in front and sides of trachea opposite 5-
7th cervical and 1st thoracic vertebrae. It is invested by
two layers or capsules the inner is false capsule and the
outer true capsule. The thyroid gland consists of two
lobes and a bridging isthmus. Thyroid size, shape and
volume varies with age and sex, Normal thyroid lobe
dimensions are 18-20 mm longitudinal and 8-9 mm
antero-posterior diameter in  newborn; 25 mm
longitudinal and 12-15 mm AP diameter at one year age
and 40-60 mm longitudinal and 13-18 mm AP diameter
in adult population [1]. The limits of normal thyroid
volume (excluding isthmus, unless its thickness is >3
mm) are 10-15 ml for females and 12-18 ml for males.
The relationships with surrounding structures are
sternocleido-mastoid and strap muscles anteriorly;
trachea/esophagus and Longus colli muscle posteriorly;
and common carotid arteries and jugular veins bilaterally
[2]. The thyroid gland develops from the median
eminence of the floor of primitive pharynx during 4th
week of gestation. The primitive primordium from the

foramen cecum descends in the anterior midline of the
neck to reach its position below the thyroid cartilage by
7th week of gestation.

At first the thyroid diverticulum is hollow but it
soon becomes solid and divides into right and left lobes
which are connected by the isthmus of thyroid gland
which lies anterior to the developing second and third
tracheal rings. At the end of seven weeks the thyroid
glands will assume its definitive shape. During the
developmental process the thyroid gland retains an
attachment to the pharynx by a narrow epithelial stalk
known as thyroglossal duct. The duct becomes
obliterated by 8th to 10th week of gestation. The thyroid
hormone synthesis begin to occur at about 11th week of
gestation [3-5]. Occasionally remnants of thyroid tissue
may remain along the course of thyroglossal duct giving
rise to an additional thyroid lobe called the pyramidal
lobe attached at the distal end of Thyroglossal duct and
left side of the isthmus in 50% of population [4].
Persistence of Thyroglossal duct results in formation of
thyroglossal cyst, which is clinically seen as midline
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neck swelling or lump at the level of hyoid bone or
thyroid cartilage. On ultrasound the cyst appears as well-
defined anechoic to Hypoechoic lesion with posterior
acoustic enhancement. Internal echoes may be seen with
the cyst due to hemorrhage or infection. An ectopic
thyroid gland is a congenital anomaly and is usually
located along the normal route of its descent from the
tongue. Lingual thyroid tissue is most common of
ectopic thyroid tissues. Ultrasonography will show
presence of ectopic thyroid tissue and normal thyroid
gland which may or may not be at normal position.
Intralingual masses are found in 10% of autopsies
although they are clinically relevant only in 1 in 4000
individuals. It is clinically important to differentiate an
ectopic thyroid gland from a Thyroglossal duct cyst or an
accessory thyroid gland in order to prevent inadvertent
surgical removal of the thyroid gland [6]. Agenesis or
hypoplasia (unilobular or isthmus) of thyroid gland may
occur due to developmental failure of all or part of
thyroid gland. On USG the agenesis of isthmus is
characterized by absence of isthmus with lateral lobes
positioned independently on either side of trachea [5].

MATERIALS AND METHODS

The present study was carried out in Department of
Radiology and partially in Department of Anatomy,
Prathima Institute of Medical Sciences (PIMS), Nagunur,
Karimnagar. In this study 143 patients were selected
from the outpatient Department reporting with thyroid
related problems. The age group included was 20 to 60
years. Exclusion criteria were patients undergone thyroid
surgeries, and on thyroid medications and those with
confirmed thyroid malignancies. All the patients were
informed about the procedure in their local language and
written consent was obtained. Institutional Ethical
Committee permission was obtained for the study.

The ultrasound machine used was Model No.
EKO7 manufactured by Samsung Medison co Ltd Seoul
Korea. The patient was allowed to lie down on his or her
back with hyperextended neck by keeping pillows under
the neck. The gel was placed on the surface of the neck
thyroid areas and linear probe of 7.5 MHz frequency was
placed on the gland. The scan was carried on in both
longitudinal and transverse planes and with oblique
projection also. A thorough examination of the thyroid
gland, neck vessels, other adjoining structures including
lymph nodes were made. In each section, margins and
parenchyma of the gland were observed and
measurements were recorded and if any anatomical and
morphological variations were also recorded.

The normal thyroid gland has characteristic
appearance on USG scan; the gland shows homogenous
texture with medium level echoes. The echogenecity is
more than that of the surrounding strap muscles. The
gland is entrapped in thin highly reflective capsule.
Vascular structures are seen piercing the glandular tissue
mainly in the upper parts. The strap muscles are seen as
Sonolucent bands along the anterior surface of the
thyroid gland. The air filled in the midline gives a
characteristic curvilinear reflecting with associated
reverberation artifacts. At times echo free areas 2-3 mm
in size are also seen in the gland substance suggestive of
colloid collections. In elderly people, nodular
calcifications or linear bands of fibrous tissue may be
seen.

RESULTS

The table 1 shows the sex and age group
distribution of the patients selected for the study. Most of
the patients were belonging to the 31-40 age group
followed by 41-50 age groups as shown in the table-1
given below

Table 1: Age and Sex distribution of patients

Age Group Female Male Total Percentage
20-30 15 7 22 15.39
31-40 35 14 49 34.26
41-50 13 29 41 28.67

51 -60 17 13 31 21.68
Total 80 63 143 100

The measurements of thyroid gland were taken
and averaged for length, width and thickness of Right
lobe, Left Lobe and Isthmus. There was a slight variation
found in the right lobe and left lobe measurements. In
most of the individuals the left lobe tend to be of larger

length on average as compared to the left lobe both in
male and female. However the width and mean thickness
including the Isthmus were almost similar in both male
and female group given in the table 2.

Table 2: Measurements of Thyroid Gland
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Sl Part of | Length in cms Width in cms Thickness in cms Mean +
No. Thyroid Mean + SD Mean = SD SD

Gland Females Males Females Males Females Males
1 Right Lobe | 3.99+0.74 |394+0.67 |243+022 |243+020 |1.19+0.15 | 1.12+0.15
2 Left Lobe 4.06+060 |418+1.03 |239+0.19 |239+022 |117+£0.15 |1.16+0.16
3 Isthmus 0.97+0.06 | 0.97+0.06 0.53+0.09 | 0.52+0.07

The types of variations found in the thyroid gland
were recorded. Out of 143 patients 103 (72.1%) had
normal appearance. The most common abnormality
found was Pyramidal lobe which was present in 21.7% of

the patients and ectopic thyroid tissue including lingual
and sublingual thyroid was found in 2.8 % of the patients
and Patient thyroglossal duct cyst was found in 2.7% of
the patients given in table 3.

Table 3: Showing the percentage and frequency of thyroid gland anatomical variants

Sl. No | Type of Thyroid Gland variant Frequency | Percentage
1 Normal 103 72.1

2 Thyroid with Accessory tissue-pyramidal lobe 31 21.7

3 Thyroid with ectopic thyroid tissue- Lingual thyroid 3 2.1

4 Thyroid with ectopic thyroid tissue- Sublingual thyroid 1 0.7

5 Hemiagenesis of thyroid lobe 1 0.7

6 Patient Thyroglossal duct cyst 4 2.7

Total 143 100

DISCUSSION complications [12, 13]. In the present we found the

The thyroid gland is most commonly variable in
size and structure this is because of its typical
embryological origin. It has dual origin that is from
endoderm and ectoderm. The endodermal component is
from the floor or primitive pharynx originating at the
junction of the first and second pharyngeal pouches. This
site is the future of foramen ceacum at the junction of the
ventral two thirds and dorsal one third of tongue [7]. The
endodermal components form the thyroglossal tract and
thyroid parenchyma. The ectodermal component arises
with  calcitonin  producing ¢ cells from the
neuroectodermal untimobranchial body and forms the
future posterolateral aspect of the parenchyma. [7] The
thyroid Developmental Abnormalities [TDA] has been
studied by many Ranade et al.; [8] found that presence of
pyramidal lobe is in 58% of male cadavers and 49.5%
showed the presence of Levator Glandulae Thyroidae
[LGT]. In our study we found 31 (21.7%) of the patients
having pyramidal lobe. The presence of pyramidal lobes
could be a source of pitfalls during thyroidectomy due to
its unreliable preoperative diagnosis on scintigraphic
images. A study by Melnick JC et al.; [9] has shown that
the frequency of existence of pyramidal lobe in Koreans
was up to 76.8%. Similarly a study by Sultana et al.;
studying 60 specimens found incidence of pyramidal
lobe in 52.1% in male and 41.7% in female [10]. Left
lobe was the most common site of origin of pyramidal
lobe. Ramesh RT et al.; in 2007 observed the median
thyroid tissue in elderly male cadaver at a site other than
in its usual pretracheal region [11]. It was situated in the
medial plane extending from hyoid bone to the front of
cricoids cartilage. Normal thyroid gland in the
pretracheal region was absent. Other researchers have
reported of ectopic thyroid tissue which may be
asymptomatic or may be with obstruction and other

incidence of lingual and sublingual thyroid in 4 (2.8%) of
cases. There are reports of presence of ectopic thyroid
tissue in different regions of the body other than
abnormal migration of thyroid gland such as in
submandibular region [14] lateral aspect of the neck [15],
Heart [16] gall bladder [17]. Another thyroid variant
called Tubercle of Zuckerkandl was studied by Page C et
al.; [18] they found 7% of cases related with Thyroid
tubercle of Zuckerkandl. Emin Gurleyik reported two
cases of enlarged tubercle of Zuckerkandl displacing the
recurrent laryngeal nerve laterally [19]. In this study we
did not find any case related with Tubercle of
Zuckerkandl. Agenesis of thyroid lobe was found in 1
(0.7%) in our study. Zacharian SK et al found
hemiagenesis commonly involving the left lobe and
rarely the right lobe. It has been considered as one of the
rare abnormality of the thyroid gland. The exact
incidence of hemiagenesis is still unknown as most
patients tend to remain a symptomatic. Agenesis of
isthmus of thyroid gland was reported by Dixit D et al.;
[21] they found 14.63% of dissected thyroid gland with
absence of Isthmus. In this study we did not find any
case of agenesis of isthmus.

CONCLUSIONS:

Thyroid gland variations are common
presentation in clinical practice due to deviations in the
embryological developmental processes. Most of the
variations of the thyroid gland can be very well studied
by the Ultrasonography. Such studies must be done by
anatomists, clinicians and Radiologists in order to treat
patients involved in thyroid gland and related disorders.
Surgeons attempting thyroidectomy need to have a
thorough knowledge of embryology, surgical anatomy
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and variations of the thyroid gland in order to prevent
inadvertent surgical complications.
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