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Thoracic duct terminating on the right side associated
with aberrant retro-oesophageal right subclavian

artery and truncus bicaroticus
HILEL NATHAN' AND GERSHON GITLIN

From the Department of Anatomy, The Hebrew University-Hadassah Medical School, Jerusalem, Israel

A case is described showing the following rare combination of anomalies: (a) the thoracic duct
terminating on the right side at the junction of the internal jugular and subclavian veins; (b) the
right subclavian artery arising as the last branch of the aortic arch, beyond the left subclavian
artery, and passing behind the oesophagus on its way to the upper limb; and (c) the right and
left common carotid arteries arising by a common stem ('truncus bicaroticus') from the aortic
arch. The literature on the subject is reviewed and the embryological basis for the development
of these variations is discussed briefly. It is suggested that special attention be directed to the
course of the thoracic duct whenever an anomaly of the branches of the aortic arch is observed.

Marked variations in the course of the thoracic
duct, including its termination at or near the junc-
tion of the internal jugular and subclavian veins2
on the right side instead of on the left, are well
documented in the literature. With the develop-
ment of modern thoracic surgery, and particularly
that of the thoracic duct itself, there has been
renewed interest in the anatomy of this structure
and recent descriptions of variations in its path-
way have appeared (e.g., Griaznova, 1957; Kausel,
Reeve, Stein, Alley, and Stranahan, 1957; Jdanov,
1959; Lachapele, Hughes, and Lagarde, 1964).

It is our purpose in the present report to
describe an unusual case in which a thoracic duct
terminating at the right venous angle was asso-
ciated with an aberrant, retro-oesophageal right
subclavian artery and a truncus bicaroticus, i.e.,
right and left common carotid arteries arising by
a common stem from the aortic arch. Very few
instances of this combination of anomalies have
been described.
These findings may be of practical importance

in surgery of the thorax and in the interpretation
of radiographs of the vessels in the region under
consideration. The embryological basis for the
development of these variations may also be of
interest.

1 Present addiress: Department of Anatomy, University of Tel Aviv
Medal School, Tel Hashomer Hospital, Tel Aviv
2 The junction of these two veins will hereafter be refekred to as the
'venous angle'. after Swalowsky (1888)

OBSERVATIONS AND DESCRIPTION

The anomalies were found in an adult dissecting-room
cadaver. From the top of the aortic arch (Figs 1 and
4), in front and somewhat to the left of-the trachea,
there arose a short, broad trunk, the 'truncus
bicaroticus' (Swalowsky, 1888), which ascended verti-
cally for approximately 1'5 cm. and divided into the
two common carotid arteries: the right, which crossed
the anterior surface of the trachea in a direction
upwards and to the right, and the left, running up-
wards and to the left. Both these arteries then con-
tinued into the neck, following their normal course.
The left subclavian artery arose from the aortic arch
immediately to the left of and somewhat behind the
truncus bicaroticus; this vessel then passed upwards
and to the left in its normal course towards the left
upper limb.
The right subclavian artery originated from the

aortic arch 1'5 cm. beyond the left subclavian artery,
immediately opposite the site of attachment of the
ligamentum arteriosum (Figs 1-4). It then passed
posteriorly, upwards and to the right between the
oesophagus and the vertebral column (Fig. 2) to reach
the inlet of the thorax, whereafter it continued its
course to the upper limb, having the relations of a
normal subclavian artery. This aberrant artery, to-
gether with the right common carotid artery, the
truncus bicaroticus, and part of the aortic arch formed
an incomplete vascular ring around the oesophagus
and trachea (Fig. 4). An impression was produced on
the posterior surface of the oesophagus where the
subclavian artery passed behind it (Fig. 3).
The thoracic duct maintained its normal relations

in its course through the inferior mediastinum, i.e.,
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Thoracic duct and arterial anomaly

between the azygos vein to the right and the aorta
to the left, in front of the vertebral column and
behind the oesophagus; but when it entered the
superior mediastinum, instead of ascending to the left
it departed from its normal course when it met the
anomalous right subclavian artery and turned to the
right. It accompanied this vessel, ascending along its
right (inferior) side until it reached the root of the
neck. Here it passed to the front of the artery and
entered the right venous angle. While running along
the inferior surface of the right subclavian artery the
thoracic duct split into two channels which merged
again into one common trunk just before entering the
venous angle (Fig. 2).

DISCUSSION

Variations in the origin and course of the
branches of the aortic arch are not infrequent and
the embryological basis for their development is
known. The variation in the course of the right
subclavian artery described in the present paper is
thought to be a result of the disappearance of
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FIG. 1. Photograph (slightly touched up) of the dissected
specimen showing the truncus bicaroticus and the aberrant
right subclavian artery.

the right fourth aortic arch and the persistence
of the eighth segment of the right dorsal aortic
root (Stewart, Kincaid, and Edwards, 1964). An
aberrant right subclavian artery is a recognized
entity; the artery usually runs posterior to the
oesophagus but in rare instances may pass be-
tween the trachea and the oesophagus (Bankart,
Pye-Smith, and Phillips, 1868; Videau, 1960). It
frequently forms the posterior component of an
incomplete vascular ring, the right common caro-
tid artery forming the anterior component, as is
seen in our case (Fig. 4). The aberrant right sub-
clavian artery has received much attention because
of the pressure which it may exert on the
oesophagus, producing disturbances in swallowing
(Stewart et al., 1964); the indentation of the oeso-
phagus seen in our case (Fig. 3) is similar to that
shown by the latter authors and lends support to
this view.
As to the prevalence of an aberrant right sub-

clavian artery, according to Stewart et al. (1964) it
has been documented that it occurs in one of
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FIG. 2. Semi-schematic representation showing the aberrant right sub-
clavian artery and its relationship to the thoracic duct which terminates
at the right venous angle.
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FIG. 3. (a) The aorta and oesophagus viewed from
behind; the aberrant right subclavian artery passes pos-
terior to the oesophagus. (b) The same, with the right sub-
clavian artery drawn aside to show the indentation of the
oesophagus which it produced.

every 200 persons. Grant and Basmajian (1965),
however, give the frequency as 1% and Atanasiu,
Oancea, and Panaitescu (1966) found their single
specimen in more than 600 dissections.

Truncus bicaroticus-of which Videau (1960)
found three cases in 750 dissections-has been less
emphasized in the literature. It may be found with
a right subclavian artery arising from the aortic
arch to the right of the truncus bicaroticus
(Videau, 1960) or, as in our case, together with an
aberrant right subclavian artery (Bankart et al.,
1868; Swalowsky, 1888; Calori, 1890; Videau,
1960; Atanasiu et a!., 1966). Klinkhamer (1966)
culled 292 cases of aberrant right subclavian
artery from the literature, added three of his own,
and found that in 86 (29%) the condition was
associated with truncus bicaroticus. In his opinion,
an aberrant right subclavian artery produces
clinical manifestations of dysphagia or-especially
in children-of respiratory distress only when it
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FIG. 4. Incomplete vascular ring around the trachea and oesophagus formed by the right
common carotid artery, the truncus bicaroticus, the aortic arch, and the aberrant right
subclavian artery.

is associated with truncus bicaroticus or with
common carotid arteries arising from the aorta
close to one another. The oesophagus and trachea
are then hemmed in by the aberrant right sub-
clavian artery dorsally, and the two common
carotid arteries ventrally.

Regarding the thoracic duct, many variations in
its course are known to occur and a number of
classifications have been suggested (e.g., Lane,
1839-47; Davis, 1915; Rouviere, 1938; Van
Pernis, 1949; Adachi, 1953; Griaznova, 1957;
Kausel et al., 1957; Jdanov, 1959). Lane's (1839-
47) classification may be used conveniently to
include the following types of thoracic duct which
end partly or wholly at the right venous angle:

I. A double duct, the one terminating at the
left, the other at the right venous angle (Davis,
1915; Lachapele et al., 1964);

II. A bifurcation of the duct at a higher or
lower level, one branch terminating at the left
venous angle, the other emptying itself either into
the corresponding point on the right side, or
joining the right lymphatic duct close to its termi-
nation (Thomson, 1884; Davis, 1915; Rouvilere,
1938; Butler, 1903 ; Celis and Porter, 1952);

III. A single trunk terminating altogether at
the right venous angle.
Type III may be classified further (Watson,

1872) into those cases without associated anoma-
lies of the large arteries (Davis, 1915; Minkin,
1925) and those with such abnormalities. The
following such arterial aberrations have been
described:

(a) right-sided aortic arch, without transposition
of the heart or other viscera (Thomson, 1862);

(b) right vertebral artery arising from the
posterior wall of the aorta distal to the ductus
arteriosus and passing upwards and to the right,
posterior to the oesophagus (Swalowsky, 1888);

(c) right subclavian artery arising as the last
branch of the aortic arch and passing upwards and
to the right posterior to the oesophagus. The
association of this last anomaly with a thoracic
duct terminating only at the right venous angle is
rare, but nevertheless we have been able to find
descriptions of 20 similar cases in the literature
(Cruickshank, 1790; Fleischman, 1815; Todd,
1859; Thomson, 1862; Walsham, 1880; Brown,
1882; Brenner, 1883-three cases ; Thomson, 1884
-three cases; Swalowsky, 1888-seven cases;
Calori, 1890). Our own case is similar but has in
addition a truncus bicaroticus. Such a trilogy of
anomalies, i.e., the thoracic duct ending entirely
at the right venous angle, aberrant retro-
oeosophageal right subclavian artery, and truncus
bicaroticus, must be very rare. We have been able
to trace only two previously described cases
(Swalowsky, 1888; Calori, 1890).
The embryological basis for variations in the

course of the thoracic duct is well recognized. In
the early embryo there exist both right and left
thoracic ducts with numerous anastomosing
channels between them (Davis, 1915; Kampmeier,
1931). The usual or 'textbook' pattern of the adult
channel develops in its lower part from the right
duct and in its upper part from the left duct.
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Usually, the upper part of the right duct becomes
the right lymph duct, but it may become part of
a thoracic duct proper, as in the case described
here. Davis (1915) has indicated how other varia-
tions in the course of the thoracic duct may arise
from the basic embryological pattern.

It is difficult to estimate from the literature the
prevalence of a thoracic duct terminating at the
right venous angle. Davis (1915) found one in-
stance in 22 dissections; Minkin (1925), one in
102; Celis and Porter (1952), one in 50; Green-
field and Gottlieb (1956), one in 75; Kausel et al.
(1957), one in 50; Lachap61e et al. (1964), one in
60. However, the following authors, in their
descriptions of the thoracic duct, make no men-
tion of having found ducts ending on the right
side: Parsons and Sargent (1909)-40 dissections;
Van Pernis (1949)-1,081 dissections; Meade,
Head, and Moen (1952)-135 dissections; Jdanov
(1959)-100 dissections.
As noted, a thoracic duct ending at the right

venous angle may or may not be accompanied by
anomalies of the large arteries. The extent to
which, on the other hand, anomalies in the origin
and course of the large arteries are accompanied
by anomalies of the thoracic duct is not known;
in reports on such arterial abnormalities, the
thoracic duct is usually not referred to. However,
Calori (1890) noted that cases of retro-oesophageal
right subclavian artery are found with the thoracic
duct terminating normally on the left side, and
Brenner (1883) made the same observation in one
of his cases of right-sided aortic arch.

It would thus seem that whatever factor it is that
produces either the arterial or the thoracic duct
anomaly, it does not of necessity produce both
anomalies concomitantly.
On the basis of the findings of the present

study we should like to suggest that special
attention be directed to the course of the thoracic
duct whenever any anomaly in the branches of
the aortic arch is observed. This may prove to be
of practical importance during thoracic surgery.

We wish to express our sincere thanks to Mrs. E.
Salomon for the photographs and to Miss J. Zeldis
for the drawings.
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