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ABSTRACT

Introduction: Terminal branches of inferior thyroid artery (ITA) supplies thyroid and parathyroids. Recurrent
laryngeal nerve (RLN) is related to ITA at lower pole of thyroid and RLN may lie either posterior, anterior or
intermingled with terminal branches of ITA. RLN is a vulnerable structure that gets damaged during thyroid
surgeries.

Aim: Present study aims to determine variation in relationship between ITA and RLN, entering pattern of ITA into
thyroid and number of terminal branches of ITA in Sri Lankan population.

Materials and methods: A total of 312 sides (Male:204, Female:108) of thyroid together with intact neurovascular
structures were selected for study of relationship, entrance pattern and number of terminal branches of ITA. The
RLN may lie either posterior (Type A) or anterior (Type B) to ITA or its branches. Sometimes RLN may intermingle
with terminal branches of ITA (Type C).

Results: A total sample of 65.2% in male (M) and 60.9% in female (F) were Type A, samples of 10.35%(M) and
22.22%(F) were Type B and 24.5%(M) and 17.59%(F) were type C. Type A was more predominant in left side of both
genders and in the right side there are 50% of chances for Type A in both genders. Comparatively Type B was more
in female and Type C was more in male. A total of 63.7%(M) and 69.44%(F) ITA entered into middle 1/3™, 36.27%(M)
and 30.55%(F) into lower 1/3" of the thyroid lobe and entering pattern was more or less similar in both genders.
ITA commonly entered thyroid just above junction of middle and lower third of thyroid lobe. ITA divided into two
branches in 52.45%9(M) and 56.48%(F), three in 44.6%(M) and 41.66%(F) and four in 2.94%(M) and 1.85%(F) of
studied samples.

Conclusions: Knowledge of anatomical variation of ITA and RLN is mandatory to avoid injury to RLN in thyroid
surgeries. Understanding the entrance pattern and terminal branches of ITA are essential for thyroid and
parathyroid surgeries.
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INTRODUCTION behind the carotid sheathin the carotid triangle.

The inferior thyroid artery (ITA) arises from the The ITA enters either the lower or middle
thyrocervical trunk. It runs upward and crosses third of thyroid lobe and divides into two or more
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terminal branches [1]. ITA provides branches
before it enters into thyroid lobe [2]. ITA
supplies the thyroid and parathyroid glands. It
is always intimately related to recurrent laryn-
geal nerve (RLN) near the lower pole of thyroid
and RLN may lie either posterior or anterior to
main trunk of ITA or its terminal branches. Some-
times RLN may intermingle with the terminal
branches of ITA [3, 4]. RLN is the most vulner-
able structure that gets damaged during most
of the thyroid surgeries [2].

The knowledge of the anatomical variation in
the relationship between these two structures
is important during the exposure and the
mobilization of thyroid gland in the various
stages of thyroidectomy [3] and it is a neces-
sary requirement for the safe thyroid surgery.

Toni et al. (2005) analyzed the site of origin and
the branching pattern of its terminal branches
and stated that above factors might be
influenced by ethnic group and gender [4].

The aim of this study is to determine the varia-
tion in relationship between ITA and RLN, the
entering pattern of ITA into the thyroid gland and
the number of terminal branches of ITA in fresh
post-mortem samples of Sri Lankan.

MATERIALS AND METHODS

Ethical clearance was obtained from Ethics Re-
view Committee of Faculty of Medical Sciences,
University of SriJayewardenepura. A total of 312
sides of autopsy samples of thyroid (204 males
and 108 females) in which both neurovascular
structures intact were used for this study. The
samples were obtained along with the trachea
from deceased person aged between 18-90 years
from the Judicial Medical Office, Colombo South
Teaching Hospital.

Dissection was carried out by the routine collar
skin incision on anterior surface of the neck. The
course of ITA near the thyroid region was care-
fully observed over the deep fascia. The rela-
tionship between RLN and ITA was noted on both
sides by looking at their intersection point and
it was classified into three basic types which
were adapted from Rimi and Boss, 2010.
Yasawardene et al., 2000 [3, 5]. RLN which
passing posterior to ITA or its branches as
type A. RLN which passing anterior to ITA or its
branches as type B. RLN which passing between
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the terminal branches of ITA as type C (Fig 1).

The samples in which the artery or nerve was
accidentally injured during dissection and recur-
rent laryngeal nerve bifurcate into small
branches (extra laryngeal branches) before it

entered into larynx were excluded.
Fig .1: Classification of relationship between inferior
thyroid artery and recurrent laryngeal nerve.
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A total of 312 ITA were used to determine the
entrance pattern of ITAinto thyroid gland. Length
of thyroid gland was measured by using the
Vernier Caliper and entering pattern was
categorized into three types by partitioning the
thyroid lobe into three and those entered into
upper third as (U), middle third as (M) and lower
third of thyroid lobe as (L) respectively.

Later thyroid gland along with the intact
neurovascular structures was dissected from
autopsy body, washed with tap water and tagged
with a labeled thread with an identification
number. The samples were preserved in 10%
formal saline and used for further study to
determine the number of terminal branches of
ITA under the dissecting microscope.

RESULTS

Anatomical relationship: A total of 65.2% of
studied samples in male and 60.19 % in female
were type A, 10.3% in male and 22.22% in
female were type B (Fig 2) and 24.5% in male
and 17.59 % in female were type Cin Sri Lankan
population (Table 1 & 2).

Table 1: Anatomical relation between inferior thyroid
artery and recurrent laryngeal nerve in male.

Side Number | Type A Type B Type C
Left 106 83 7 16
Right 98 50 14 34
Total 204 133 21 >0
(65.2%) | (10.30%) | (24.50%)
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Table 2: Anatomical relation between inferior thyroid
artery and recurrent laryngeal nerve in female.

Side Number | TypeA | TypeB Type C
Left 51 36 10 5
Right 57 29 14 14
65 24 19
Total 108
ota (60.19%) | (22.22%) | (17.59%)

Fig. 2: Posterior view of thyroid showing RLN passes
anterior to ITA (Type B) Entering pattern.

It was noted that main trunk of ITA entered

either into middle 1/3™ or lower 1/3™ of the
thyroid lobe. A total of 63.7% of ITA in male and
69.44% in female entered into the posterior
aspect of middle 1/3" of thyroid lobe and 36.27%
in male and 30.55% in female entered into lower
1/3" of thyroid lobe in both genders of Sri Lankan
population. Entering pattern is more or less
similar in both genders (Table 3 & 4).

Table 3: Entrance of inferior thyroid artery into partitions
of thyroid lobe in male.

Side Number | Middle1/3® | Lower1/3™
Left 106 68 38
Right 98 62 36
Total 204 130(63.72%) 74(36.27%)

Table 4: Entrance of inferior thyroid artery into partitions
of thyroid lobe in female.

Side | Number | Middle1/3| Lower 1/3™
Left 51 35 16
Right 57 40 17
Total 108 75 (69.44%) | 33 (30.55%)

From this study, it was observed ITA commonly
enters the middle third of thyroid lobe, just above
the junction of middle and lower third of thyroid
lobe.

Branching pattern: Out of 204 samples in male,
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52.45% samples have two, 44.60% have three
(Fig 3) and 2.94% samples have four terminal
branches.In female, out of 108 samples, 56.48%
have two, 41.66% have three and 1.85% have
four terminal branches in Sri Lankan population.

Fig. 3: Main trunk of inferior thyroid artery divides into
three terminal branches.
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It was observed that by tracing RLN upwards
helps in the identification of the main trunk of
ITA and its terminal branches. It was noted that
some of the parathyroid received its blood
supply directly from the terminal branches of
ITA (Fig 3).

DISCUSSION

Rimiand Bose, (2010) commented that although
there are 28 possible variations of relation
between ITA and RLN but for practical purposes
only 3 major types were considered to be
important [3]. Kulekciet al. (2012) had made a
detailed classification of relationship [6].

In this present study, it was confirmed that type
A was most common in left side of both
genders and approximately 50% of chance of
Type A in right side of both gender in the Sri
Lankan population. Type B was comparatively
more in females and Type C was comparatively
more in males of Sri Lankan population
(Table 1& 2).

This study was more or less similar to the
findings of Idris et al., 2013 and El Karim et al.,
2014 in Sudan population [7,8].

The study done by Rimi and Boss (2010) in
Bangladesh reported that RLN was most likely
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to be located posterior and least likely to be
anterior in left side and there were almost equal
chances of finding the RLN anterior, posterior
or intermingled with the branches of the ITA in
right side [3]. Campos et al. (2000) observed
that type C was predominant in both left and
right sides of Brazil population [9].

The knowledge of variation in the relationship
is important while placing the ligature in ITA to
safe guard RLN in all cases. Usually ligation is
placed away from the lower pole in order to
safeguard the RLN. It was observed that RLN
located between the branches of ITA (type C)
was more vulnerable for injury during thyroidec-
tomy than other two types.

The extra laryngeal branches were given off by
RLN either before or after crossing ITA. Thus
terminal division of both ITA and RLN were also
interfere the relationship.

Pradeep et al. (2012) observed that the bifurca-
tion of RLN was more commonly occurs distal
to the crossing with ITA [10].

From this study, it was noted that the most of
ITA entered into the middle 1/3™ of thyroid lobe
and this is similar to the study done by Wood
et al. (2010) [11].

It was observed that majority of ITA divided ei-
ther into 2 or 3 terminal branches very close to
the capsule of thyroid gland and the terminal
branches run in between false and true capsule
of the thyroid lobe.

Superior parathyroid gland (SPG) most commonly
located above ITA and inferior parathyroid gland
(IPG) lie below ITA on posterolateral aspect of
inferior pole of thyroid [11]. ITA was the main
arterial supply for both SPG and IPG [12]. ITA
provides minimal contribution to thyroid [13].

Identifying RLN more distally near the cricothy-
roid joint and follow the RLN to its crossing point
with ITA has the less chance of disturbance to
the blood supply of IPG [14].

Ligation of terminal branches close to thyroid
capsule and away from RLN was another
measure for an expert thyroid surgery [15].

CONCLUSION
Anatomical knowledge in the variation of

relationship between ITA and RLN is mandatory
for avoiding the unwanted injury to RLN in the
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neck operation. The deep understanding of
entrance pattern and terminal branches of ITA
is very essential for thyroid and parathyroid
surgeries.

ABBREVIATIONS

ITA - Inferior thyroid artery

RLN - Recurrent laryngeal nerve
SPG- Superior parathyroid gland
IPG — Inferior parathyroid gland
M- Male

F- Female
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