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SUMMARY

Vascular variations should be considered seri-
ously, since the majority of these are inciden-
tal findings during surgeries or catheteriza-
tion. A prior knowledge of the possible exis-
tence of variations in the veins, especially in
the vena cava, is necessary for surgeons, radi-
ologists, or anaesthesiologists, since central
catheterization procedures have been increased
over the years. We are presenting double
superior vena cavae, bilaterally symmetrical
azygos veins, and an incomplete left circum-
flex coronary artery, which were noted during
routine dissection of a 65-year-old male cadav-
er. Knowledge of the combination of these
variations makes this case significant during
cardiothoracic surgeries. The embryological
basis and clinical significance of the above-
mentioned vascular aberrations have been dis-
cussed.
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INTRODUCTION

Awareness in the variations of veins should
be given paramount importance during surgi-
cal and radiological interventions, since the
existence of such variants may lead to fatal
complications  during  catheterization.
Persistent LSVC is a silent venous anomaly,
since it will be revealed normally during
venous catheterization in the majority of the
cases (Josloff and Kukora, 1995), and it is usu-
ally asymptomatic, that is, it does not require
treatment unless accompanied by other car-
diac variations. Developmentally, the superior
vena cava derives from the right anterior car-
dinal vein and the right common cardinal vein
(Moore et al., 2008). The left anterior cardinal
vein usually regresses. However, if the left
anterior cardinal vein fails to regress it will
result in a persistent LSVC; hence there will
be two superior vena cavae. The abnormal
LSVC, derived from the left anterior cardinal
and common cardinal veins, opens into the
right atrium through the coronary sinus
(Bergman et al., 1988; Cormier et al., 1989).
The present case reports the existence of LSVC
in association with an incomplete circumflex
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artery. Its developmental basis along with
clinical significances is discussed in the report.

CASE REPORT

During dissection of a 65-year-old male
cadaver in the department of Anatomy,
Kasturba Medical College, Mangalore, affili-
ated to Manipal University, multiple vascular
variations were observed in the thoracic cavi-
ty. The most striking variation was the pres-
ence of the double superior vena cava as shown
in Fig. 1. The left brachiocephalic vein
(LBCV) divided into two unequal divisions. A
much wider lateral division continued as the
left superior vena cava(*) and a thin, elongated
medial division (2) crossed the midline to
communicate with the right brachiocephalic
vein. This communicating vessel received the
left internal thoracic vein (blue arrow) and the
inferior thyroid veins (white arrow). Right
brachiocephalic vein (RBCV) and the thin
elongated medial division of the left brachio-
cephalic vein (2) joined to form the right
superior vena cava (1). The left SVC descended
vertically to the left of the arch of aorta (3) and
the pulmonary trunk (PT). Then it further
descended to run behind the left ventricle, but
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anterior to the pulmonary veins. Finally, it
pierced the pericardium to reach the posterior
atrioventricular groove and continued as the
coronary sinus. Both the RSVC and the LSVC
were equal in calibre. The coronary sinus was
enlarged with its diameter equal to that of
LSVC entering it. It opened into the right
atrium at its usual site. The size of the open-
ing was equal to the diameter of the coronary
sinus. It received the middle cardiac vein, pos-
terior vein of the left ventricle, and 2-3 veins
accompanying the diagonal artery.

The right azygos vein (AV) entered the
RSVC after arching over the root of the right
lung (Fig. 2). It received the right superior
intercostal vein (white arrow) before joining
the RSVC. A left azygos vein (LAV) replaced
the accessory azygos and the hemiazygos
veins. The left azygos vein arched over the
root of the left lung to drain into the LSVC. It
received the left superior intercostal vein (yel-
low arrow) before draining into the LSVC.
The azygos and the left azygos veins did not
communicate with each other.

The following arterial variations were also
observed in the same cadaver. The thyroidea
ima artery (red arrow in Fig. 1) arose from the
left side of the brachiocephalic trunk to supply

Fig. 1. Dissected thoracic cavity showing double venae cavae. TG — thyroid gland; LBCV — left brachiocephalic vein; RBCV — right brachio-
cephalic vein; BCA — brachiocephalic trunk; PT — pulmonary trunk; 1 — right superior vena cava; 2 — thin, elongated medial division of
LBCV; 3 — arch of aorta; White arrow — inferior thyroid vein; Red arrow — thyroidea ima artery; Blue arrow — internal thoracic vein; * - left

superior vena cava.



Double superior vena cavae with bilaterally symmetrical azygos veins and incomplete left circumflex artery

the thyroid gland. Examination of the coro-
nary system (Fig. 3) revealed that the left cir-
cumflex artery (LCX) did not continue into
the posterior atrioventricular groove and was
incomplete. The right coronary artery (RCA)
was unusually thicker than the left coronary
artery (LCA). The RCA had a normal course
and crossed the crux of the heart but did not
anastomose with LCX as the LCX stopped
short of the posterior atrioventricular groove
(Fig. 3). In addition to the marginal artery and
the posterior interventricular artery, the RCA
also gave three ventricular branches (1 & 2) to
the left ventricle after it crossed the crux. The
left coronary artery (LCA) originated from the
left posterior sinus and immediately bifurcat-
ed into anterior interventricular artery and the
LCX. A little beyond the left margin of the
heart the LCX continued as the diagonal
artery (DA). The anterior interventricular
artery provided three ventricular branches (4)
and the incomplete circumflex artery gave two
ventricular branches to the left ventricle. A
part of the posterior atrioventricular groove
was devoid of any artery (yellow arrow) and
that part of the left ventricle was appearing to
be supplied by those additional ventricular
branches from both anterior interventricular
and incomplete LCX. The LCA also gave a

vasa vasorum to the left superior vena cava
(white arrow).

Discussion

Persistent LSVC is asymptomatic and com-
patible with life unless the LSVC opens into
the left atrium or is accompanied by other
congenital heart defects like ASD, VSD, and
tetralogy of Fallot (Cormier et al., 1989). The
presence of LSVC assumes great importance
during CT scan evaluation of the medi-
astinum, because LSVC can be mistaken for a
lymph node and result in false staging of lung
cancer (Tzilas et al., 2010). Procedures like
transvenous pacemaker electrode placement,
central venous catheterisation, pulmonary
artery  catheterisation, cardiopulmonary
bypass and left sided thoracotomy can become
complicated or even life-threatening with the
persistent LSVC (Edwin et al., 2009). In the
present case the persistent LSVC is accompa-
nied by dilated coronary sinus and recent
reports state that enlarged coronary sinus may
result in obstruction to the ventricular out-
flow tract since this enlarged coronary sinus
lies superior to the mitral valve partially
obstructing it (Dibardino et al., 2004).

Fig. 2. Dissected venous channels showing double azygos veins. LBCV — left brachiocephalic vein; RBCV — right brachiocephalic vein; AA
— arch of aorta; PT — pulmonary trunk; RAV —right azygos vein;LAV — left azygos vein; RSVC — right superior vena cava; White arrow —
right superior intercostal vein; Yellow arrow — left superior intercostal vein; * - left superior vena cava
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Fig. 3. Left lateral surface of heart showing incomplete circumflex artery. CS — coronary sinus; DA — diagonal artery; 1 & 2 — ventricular
branches of posterior interventricular artery; 5 — posterior vein of left ventricle; Red arrow — posterior interventricular artery; Yellow arrow
— atrioventricular groove without artery; White arrow — vasa vasorum for left SVC; * - left SVC.

Double superior vena cavae with bilaterally
symmetrical azygos veins have been reported
earlier (Nandy and Blair, 1965) which is sim-
ilar to the present case. The left azygos vein
appears to be developed from the persistent
proximal portion of the left posterior cardinal
vein and the left supra cardinal vein, as sug-
gested by Nandy and Blair (1965).

The persistence of LSVC along with coro-
nary artery anomaly appears to be a rare varia-
tion, if we relay on the existent literature. The
prevalence of absent LCX has been shown to
be 0.003% (Hashimoto et al., 2004). The
absence of LCX is usually compensated with
the large super dominant right coronary
artery, crossing the crux and perfusing the
LCX territories (Kardos et al., 1997). The
present case agrees with the abovementioned
reports, since the LCX is incomplete and is
compensated by unusually thick right coro-
nary artery which crosses the crux and pro-

vides additional branches to the left ventricle
through its posterior interventricular branch.

In conclusion, since the existence of PLSVC
is an accidental finding during cardiothoracic
surgeries or echocardiograms, prior knowl-
edge of such an anomaly in the heart should be
considered seriously by the surgeons or inter-
ventional radiologists. The presence of associ-
ated coronary artery anomaly may make it
more vulnerable to complications during the
surgical procedures. Therefore the present
report is an attempt to alert the physicians or
surgeons on the possible existence of such a
variation, in order to minimise diagnostic
errors.

REFERENCES

BERGMAN RA, THOMPSON SA, AriFl AK, SAADEH FA (1988)
Compendium of human anatomic variations. Urban &
Schwarzenberg, Baltimore, pp 88.



Double superior vena cavae with bilaterally symmetrical azygos veins and incomplete left circumflex artery

CORMIER MG, YEDLICKA JW, GRrRAY RJ, MoncabpA R
(1989) Congenital anomalies of the superior vena cava:
A CT study. Seminars inRoentgenology, 24: 77-83.

DiBARDINO DJ, FRASER CD Jr, DickErRsSON HA, HEINLE JS,
MckeNzIE ED, KUNG G (2004) Left ventricular inflow
obstruction associated with persistent left superior vena
cava and dilated coronary sinus. J Thorac Cardiovasc Surg,

127: 959-962.

EDWIN F, SEREBOE L, TETTEY MM, FRIMPONG-BOATENG K
(2009) Double superior vena cava complicating transve-
nous pacemaker implantation. BM] Case reports,
doi:10.1136/bcr.05.2009.1849.

HASHIMOTO N, NAGASHIMA J, Mivazu O, AKASHI Y,
Kawasakl K, IMA1 Y, TsucHivA K, Ozawa A, So T,
MusHA H, SAKAKIBARA M, M1YAKE F (2004) Congenital
absence of the left circumflex coronary artery associated
with acute myocardial infarction: a case report. Circ ],

68: 91-93.

Josrorr RK, KUKORA JS (1995) Central venous catheteriza-
tion via persistent left superior vena cava. Am Surg, 61:
781-783.

KARrRDOS A, BABAI L, RUDAS L, GAAL T, HORVATH T, TALOSI
L, TotH K, SARVARY L, SzAsz K (1997) Epidemiology
of congenital coronary artery anomalies: a coronary arte-
riography study on a central European population.
Cathet Cardiovasc Diagn, 42: 270-275.

MooRre KL, PErsaUD TVN, TorcHIA MG (2008) The
Developing Human, clinically oriented embryology, 8th
ed. Saunders, Philadelphia, pp 289-291.

NaNDY K, BLAIR CB Jr (1965) Double superior vena cava
with completely paired azygos veins. Anat Rec, 151: 1-9.

TziLas V, Bastas A, Kotl A, PAPANDRINOPOULOU D,
TSOUKALAS G (2010) Persistent left superior vena cava
mistaken for nodal metastasis: a case report. J Med Case
Reports, 4: 174.

220





