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Anomalous Origin of the Right Subclavian Artery Associated
with Right-sided Thoracic Duct: A Case Report
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Background: Variations of the branches of the arch of
aorta are mostly resulted from abnormal development of
the branchial arches.

Objective: To present the abnormal origin of the right
subclavian artery associated with abnormal thoracic duct
and the right recurrent laryngeal nerve

Methods: Dissection of the mediastinum was carefully
done to investigate the great vessels of the arch of aorta.
The outer diameter and length of the anomalous right
subclavian artery were measured. The other abnormally
related structures were identified.

Results: The anomalous right subclavian artery was
incidentally found in a female cadaver of 80 year-old.
It arose as the fourth branch of the distal part of the
arch of aorta and traveled across the midline at T3
retroesophageally to reach the right upper extremity. This
anomalous artery was the biggest branch of the great
vessels of the arch of aorta. It was associated with the
abnormal right-sided thoracic duct and the absence of the
right recurrent laryngeal nerve.

Conclusions: A case of 80 year-old female cadaver
showed the abnormal origin of the right subclavian artery
arising as the fourth branch of the distal part of the arch
of aorta. It was associated with the abnormal right-sided
thoracic duct and the absence of the right recurrent
laryngeal nerve.
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Introduction

Variation of the branches of the arch of aorta occurred
as a result of abnormal development of certain branchial arches
during embryonic life. Typically, there are three branches of
the arch of aorta namely brachiocephalic trunk, left common
carotid artery and left subclavian artery. The brachiocephalic
trunk gives rise to the right subclavian and right common
carotid artery. Anomalous right subclavian artery arising as
the fourth branch of the arch of aorta is a relatively rare arch
anomaly, occurring about 0.5% of individuals'. However, this
is the first case report of this type of anomalous found in the
Department of Anatomy, Faculty of Medicine, Khon Kaen
University since 1996.

Materials and Methods

Since 1996 to 2008, we looked for the incidence of the
abnormal origin of the vertebral artery arising from the arch
of aorta in the donated cadavers dissecting in gross anatomy
laboratory. During cleaning the great vessels of the arch of
aorta, we accidentally found an anomalous right subclavian
artery arising as the fourth branch of the arch of aorta. Other
abnormally related structures were also carefully identified.
The width and length of the anomalous right subclavian
artery were measured and compared to the other great
vessels of the arch of aorta.

Results

The female cadaver, aged 80 years at the time of death,
presented the anomalous origin of the right subclavian
artery. It originated as the fourth branch of the arch of aorta
distal to the left subclavian artery, then coursed posterior to
the left subclavian artery retroesophageally and crossed the
midline at the level of T3 vertebra to assume its position to
reach the right upper extremity (Figure 1, 2). Therefore, the
first branch of the arch of aorta was the right common carotid,
the second branch was the left common carotid, the third
was the left subclavian and the fourth was the anomalous
right subclavian artery (Figure 2). The right recurrent laryngeal
nerve was absent while the left recurrent laryngeal nerve
was normal. We found that the right vagus nerve gave
a branch directly entering the larynx in place of the absent
right recurrent laryngeal nerve. Surprisingly, the thoracic duct
joined to the right lymphatic duct, did not empty into the
junction of the left internal jugular and left subclavian veins
as it normally did. The morphometry of the great arteries
is tabulated in table 1. Notice that the anomalous right
subclavian artery was bigger and longer than the left

subclavian artery.

Table 1 The diameter of the great vessels and the length of the subclavian arteries.

Outer diameter (cm) at the root of the great vessels

Right common carotid artery 1.48
Left common carotid artery 0.85
Anomalous right subclavian artery 1.64
Left subclavian artery 0.87

Length (cm) of the subclavian arteries from their origins to roots of the vertebral arteries

Anomalous right subclavian artery

6.49

Normal left subclavian artery

2.96
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Figure 1

Diagram showing anomalous right subclavian artery (Rt. SCA) arising as the fourth branch from posterior part of

distal aortic arch. Rt. CCA, right common carotid artery; Lt. CCA, left common carotid artery; Lt. SCA, left

subclavian artery; VA, vertebral artery.

Figure 2 Aortic arch with four branches. Rt. CCA = right common carotid artery; Lt. CCA = left common carotid artery;

Lt. SCA = left subclavian artery; Rt. SCA = anomalous right subclavian artery; arrow = root of anomalous Rt. SCA

(left picture = the heart in situ; right picture = isolated heart).

Discussion
Anomalous origin of right subclavian artery arising as
the fourth branch of distal part of the arch of aorta is about
0.5% of the general population’. It is the first report of this
type of anomaly in Khon Kaen University since 1996. In our
series, the incidence is about 0.3% of Northeast population.
The possible mechanism can be explained embryologically.

In the normal development, the fourth aortic arch on the right
side, the right dorsal aorta, and the seventh intersegmental
artery joined to form the right subclavian artery while the right
dorsal aorta between the origin of the seventh intersegmental
artery and the junction with the left dorsal aorta obliterated.
The case we are reporting, the fourth aortic arch on the right
side and the proximal part of the right dorsal aorta obliterated
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while the right dorsal aorta from the seventh intersegmental
artery to the junction with the left dorsal aorta developed
further to become the right subclavian artery. Its position was
shifted to the left by the shortening of the aorta between the
left common carotid and the left subclavian arteries. The
origin of the right subclavian artery is, therefore, on the left
of the midline of the body as refered to the vertebral column.
Because the stem of the artery derived from the right dorsal
aorta, its course to the right upper extremity had to be
posterior to the esophagus or foregut’. The other abnormal
findings associated with this anomaly were the absence of
the right recurrent laryngeal nerve and a right-sided thoracic
duct which was corresponded to Kieffer’s report® in 1994.
Most cases of this particular anomaly are asymptomatic. Only
few patients have feeding problems, asphyxia induced by
feeding, dysphagia and failure to thrive’. However, this case
who survived 80 years is quite a remarkable example of
anatomical adjustment and defense mechanism of human
body. When symptoms do occur, they are usually related
to aneurysmal or occlusive sequelae of this variation.
The symptoms are dysphagia, chest pain, dyspnea, cough,
hoarseness, torticollis, and vertigo5. Such cases require the
awareness of the varied right subclavian artery. Prior to
surgical intervention, the radiologist and the surgeons should
be aware of the anomalies associated with anomalous
SCA to carry out an accurate diagnosis and most effective

management.

Conclusion
The authors reported the first case of abnormal origin of
the right subclavian artery arising as the fourth branch of the

arch of aorta in a female cadaver (80 years by the time of

death) donated to the Medical School Department of Anatomy,
Khon Kaen University. The anomalous right subclavian artery
arose from the distal part of the arch of aorta and traveled
across the midline at the level of T3 vertebra retroesophageally
to reach the right upper extremity. It was associated with
the abnormal right-sided thoracic duct and the absence of
the right recurrent laryngeal nerve. The possible embryonic
mechanism and the clinical importance of this anomalous

was discussed.
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