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ABSTRACT

Objective: To find out the incidence of thyroid ima artery in our population

Study Design: An exploratory study.

Place and Duration of Study: This study was conducted in a private hospital and Nishtar Hospital Multan.Study
was conducted from 15 Jan to 25 september 2012.

Materials and Methods: All the patients with the goiter and who were euthyroid presenting to the Nishatr Hospital
and private hospital (Khursheed Rafig Hospital) in Multan were included in study.Patients with tumors and huge
retrosternal goiter were excluded from the study.During surgery of thyroid, meticulous dissection was done to
identify the thyroid ima artery and incidence was recorded.

Results: A total no of 87 patients were included in the study. Out these 7 were excluded due to the huge goiter with
difficult surgery. Out of remaining 80 pts,65(80%) were females on 15(20%) were females.(ratio of female to male (
4.3 : 1).The mean age of the patients was 45 years (from 70 years to 20 years) The thyroid ima artery was found in 4
pts only (5%).All the patients were females It means that incidence of this artery in females is more than males.It
may be due to the more incidence of goiter in females (80%) than males as this study was conducted only patients
suffering from goiter. In both patients this artery was supplying the isthmus of the thyroid gland. This was of
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adequate size. Inferior thyroid artery was also present in both cases.
Conclusion: The incidence of thyroid ima artery was recorded to be 4% in our population.
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INTRODUCTION

The thyroid gland is a butterfly-shaped organ and is
composed of two cone-like lobes or wings, lobus dexter
(right lobe) and lobus sinister (left lobe), connected via
the isthmus. The organ is situated on the anterior side of
the neck, lying against and around the larynx and
trachea, reaching posteriorly to the oesophagus and
carotid sheath. It starts cranially at the oblique line on
the thyroid cartilage (just below the laryngeal
prominence, or 'Adam's Apple’), and extends inferiorly
to 5" or 6™ tracheal ring'. The thyroid isthmus is
variable in size, can change shape and size, and can
encompass a cranially extending pyramid lobe (lobus
pyramidalis or processus pyramidalis), remnant of the
thyroglossal duct. There is thickening of fascia
posteriorly to form the posterior ligament of
Berry.23.1ts firm attachment to the underlying trachea is
the reason behind its movement with swallowing®. The
thyroid is one of the larger endocrine glands weighing
2-3 grams in neonates and 18-60 grams in adults, and is
increased in pregnancy. The parathyroid glands are
usually found at the posterolateral borders of the
thyroid lobes and in 80% of cases, their blood supply is
via the inferior thyroid artery. Lymphatic drainage
passes frequently to the lateral deep cervical lymph
nodes and the pre- and parathracheal lymph nodes. The
gland is supplied by parasympathetic nerve input from
the superior laryngeal nerve and the recurrent laryngeal
nerve.

Blood supply of thyroid glandL

The blood flow to the thyroid has been estimated to be
approximately 5ml/gram of tissue. This makes the
blood supply almost twice as rich as that of the kidney.
When the thyroid is very large, the massive blood flow
to the gland is audible as a noise (bruit). There are three
main arteries supplying the thyroid gland:

1) Superior thyroid artery
2) Inferior thyroid artery
3) Thyroidea Ima ( Artery of Neubauer)

The major blood supply to the thyroid is from the
paired superior and inferior thyroid arteries. The
superior thyroid is a branch of the external carotid
artery and enters the thyroid at the upper pole of each
lobe. The artery is a accompanied by the external
branch of the superior laryngeal nerve. The inferior
thyroid artery is a branch of the thyrocervical trunk and
it runs behind the gland to the level of the cricoid
cartilage. It then turns medially and downwards to
supply the posterior of the gland. Apart from the usual
blood supply of the thyroid by the superior and the
inferior thyroid artery sometimes another artery also
supplies it and is called as the thyroidea ima artery.
Krudy et al® (1980) cited that an additional midline
artery to the thyroid posing a threat in cervico surgical
operations was first described by Neubauer® in 1772
and so was named Neubauers artery. Hollinshead’
(1962), also described an accessory to or replacing the
inferior thyroid artery as the thyroidea ima artery.
However, an artery from internal mammary reaching
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midline and then bifurcating into ascending branch
supplying the thyroid and a descending branch
supplying the thymus and pericardium was described
by Kimmel® (1949) and was named the thyrothymic
trunk.

The Thyroidea Ima Artery of Neubauer® (first described
by Nicolai in 1725 - quoted by Neubauer, Op
Anatom.collecta 1786) is a lower thyroid artery (the
thyroid ima) that may may arise from the
brachiocephalic artery ,the arch of the aorta, or internal
mammary arteries. It climbs up to the thyroid in front of
the trachea and runs over the thyroid isthmus. Its liable
to be cut when performing a tracheostomy. The vessel
is usually single but can be a paired structure, it is said
to be more common on the right and if very large is
may be associated with absent inferior thyroid arteries.
It is said to occur in 10% of patients. It can supply the
parathyroids and division can cause hypopara-
thyroidism. All the arteries anastomose with each other
over the surface of the gland. It is often associated with
absent inferior thyroid arteries. When an anomalous
artery arises from the subclavian artery directly, rather
than from the thyrocervical trunk, it is referred to as an
accessory inferior thyroid artery, rather than a thyroidea
ima artery. Its clinical significance is that during
surgery either on the thyroid or in the thoracic inlet, if
unrecognized it can be a source of brisk haemorrhage
and potentially difficult to control bleeding, as the cut
vessel may retract behind the manubrium.

Recognition of the Thyroidea IMA Artery:

Neubauer® recognized the thyroidea ima, and after him
it was called the thyroid artery of Neubauer. Sappey?®
notes that the thyroidea ima is a supernumerary inferior
thyroid, that it springs from the innominate arch, and
adds that it has been very rarely observed.
Beaumanoir'® states that he has seen cases in which,
with all the thyroid arteries of a normal size, the
thyroidea ima was of a large calibre and divided into
three branches, the upper two ascending and taking up
their positions, the one lateral to the trachea, the other
lying in the middle line and terminating in ramifications
and anastomoses with the other thyroid arteries in the
thyroid gland. The descending branch divided into two
twigs, the ascending one passing upwards to terminate
in the thyroid gland, while the other descending limb
passed downwards to the region of the aortic arch and
terminated in the surrounding tissue.'He noticed also in
another case'! the origin of the thyroidea ima from the
innominate artery, in the form of a branch of 2 mm in
diameter which terminated in the sterno-thyroid
muscles and subjacent tissue, and had no connection
with the thyroid gland. Taylor and Grell*? described a
case in which, associated with the origin of an inferior
thyroid artery of normal calibre, a small thyroidea ima
was evolved from the innominate artery. Testut® states
that the thyroidea ima may spring either from the arch
of the aorta or from the innominate artery. He goes on

to state that its presence is solely connected with the
lack of a sufficient blood-supply for the thyroid gland
from its normal sources. Theile!* remarked that the
thyroidea ima was either a displacement or a
reduplication of the inferior thyroid artery. Macalister!®
states that a middle thyroid artery is sometimes seen to
arise from the innominate artery and ascend on the
trachea to supply the thyroid gland. Deaver, Morris'’,
and Young and Robinson?® all state that the thyroidea
ima is given off by the innominate artery, and that its
sole object is the arterial supply of the thyroid body.
M'Murrich®® lays down the definite precept that the
presence of the thyroidea ima is "associated with a
more or less extensive reduction of the size of one or
other of the thyroid arteries."”
There are three main veins draining the thyroid gland:

1) Superior thyroid vein

2) Middle thyroid vein

3) Inferior thyroid vein
The superior and middle thyroid veins drain into the
internal jugular vein. The inferior thyroid wveins
anastomose with each other and drain into the left
brachiocephalic vein in the thorax.
We have have read a case report and related study of
neck vessel anatomy by Shlugman and colleagues®.
This is a case report of fatal haemrrhege during
tracheastomy. The vessel responsible was identified as
a ‘thyroid ima’ artery which exists in 2-12% of the
population. This normal variant of neck anatomy may,
if not identified, lead to significant morbidity. The
importance of considering this vessel is increased in the
Asian population, in whom anatomical studies have
identified a higher incidence?! It is now practice to scan
for wvessels before  percutaneous dilatational
tracheastomy and specifically exclude a thyroid ima
artery.

MATERIALS AND METHODS

All the patients with the goiter and who were euthyroid
presenting to the Nishatr Hospital and private hospital
(Khurshid Rafiq Hospital) in Multan were included in
study .Patients with tumors and huge retrosternal goiter
were excluded from the study. During surgery of
thyroid, meticulous dissection was done to identify the
thyroid ima artery. Superior pole was ligated first
followed by ligation of the middle thyroid vein. Then
inferior pole was dissected to identify the thyroid ima
artery and incidence was recorded .It was not possible
to find the origin of the thyroid ima artery as it arises
from the larger vessels in the thorax.

RESULTS

A total no of 87 patients were included in the study. Out
of these, 5 were excluded due to the huge goiter with
difficult surgery. Two patients were excluded from the
study due to the malignancy of the thyroid gland. Out
of remaining 80 pts,65(81.25%) were females and
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15(18.75%) were males (ratio of female to male (4.33:
1).The mean age of the patients was 45 years (from 70
years to 20 years) The thyroid ima artery was found in
4 patients (5%).All the patients were females It means
that incidence of thyroid ima artery in females is more
than males. It may be due to the more incidence of
goiter in females (80%) than males as this study was
conducted only in patients suffering from goiter. In all
the patients this artery was supplying the isthmus of the
thyroid gland. This was of adequate size. Inferior
thyroid artery was also present in all the cases.

DISCUSSION

The thyroid gland, a highly vascular organ, is supplied
by a pair of superior thyroid, inferior thyroid and
occasionally a thyroidea ima artery, either accessory to
or replacing the inferior thyroid artery (Hollinshead
1962)".The thyroidea ima artery enjoys a varied
description but by and large an anomalous vessel,
arising from the innominate, common carotid, aortic
arch or internal mammary artery to supply the thyroid,
is considered as the thyroidea ima artery. The thyroidea
ima artery is an uncommon variant of the blood supply
to the inferior aspect of the thyroid gland. It is reported
in up to 12% (1.5 - 12.2%) of individuals and can arise
from:
o  (right) brachiocephalic artery- most common -

(1.9 - 10.6%)
e right common carotid artery - (1.4 - 1.7%)
e aortic arch — (0.36%)
e internal mammary artery

Kimmel (1949)% described the anterior mediastinal
artery named as thyrothymic trunk which bifurcated to
supply the thyroid, the thymus and the pericardium.
However, Krudy et al®(1980) reported some cases
showing similar course of the artery but adhered to the
more common nomenclature of the thyroidea ima
artery. Adachi?? has reported the incidence of thyroid
ima artery to 1 in 271 cadavers(0.4%). Ymasaki®
reported this incidence to 20.8%.

A review of literature shows marked degree of
variability in the frequency, the site of origin and the
size of the thyroidea ima artery. The incidence varies
from 1.5 to 12.2% (Faller & Scharer, 1947)%. This
incidence correlates with our incidence of 5%. The
commonest site of origin of the thyroidea ima artery is
from the innominate artery (1.9% to 10.6%) followed
by right common carotid artery in 1.4% to 1.7%
(Gruber, 1872)%; from the Arch of aorta on left side in
0.36% (Hollinshed, 1962)7. Bilateral thyroidea ima
arteries have been reported by Gruber (1872).He also
repoeted that usually it has large caliber. This is in
contrast to the findings of Wolpert (1969)% who
reported that the size of the artery is not definable
angiographically until disease causes its enlargement.
This artery may be present as an accessory artery along

with the normal blood supply of the gland or the
inferior thyroid artery may be reciprocally reduced in
size or missing on the same or both sides.

CONCLUSION

The incidence of thyroid ima artery was recorded to be
4% in our population.
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