Anomalous connection of the left hepatic vein
to coronary sinus in a child with PAPVD.
Surgical significance and diagnostic difficulties
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Abstract

Left hepatic vein (LHV) that drains blood into a coronary sinus
(CS) is an extremely rare congenital anomaly of systemic vein
drainage with only single reports published. In most of these
cases the unusual venous connection was found incidentally
during diagnostics or surgery.

The case of a two-year-old boy in whom the anomaly was dis-
covered during open heart surgery for partial anomalous pul-
monary venous drainage (PAPVD) is presented. Difficulties in
obtaining proper diagnosis preoperatively are confronted with
postoperative echo findings.

Embryology and evolution of sinus venosus are discussed to
explain the persistent connection between hepatic venous cir-
culation and a coronary sinus. The authors attempt to recapit-
ulate the possible surgical consequences of LHV-CS continuity.
Key words: left hepatic vein, coronary sinus anomalies, partial
anomalous pulmonary venous drainage.

Introduction

According to Mantini et al. [1], the left hepatic vein (LHV)
draining into the coronary sinus (CS) is an extremely rare
finding classified as type 1A2 of congenital abnormalities
involving the coronary sinus. The anomalous vein is usually
a single vessel that arises from the left hepatic lobe, passes
through the diaphragm and joins the body of the coronary
sinus close to its orifice [2]. In most published cases, the
anomaly was found incidentally during diagnostic assess-
ment [3-5] or surgery [2]. The anomaly is of no clinical or
hemodynamic significance, unless the patient is qualified
for heart surgery. We report a case of an anomalous con-
nection of LVH to CS in the child operated on for partial
anomalous (right) pulmonary vein drainage (PAPVD).

Streszczenie

Istnieja jedynie pojedyncze doniesienia opisujace nieprawidto-
we potaczenie lewej zyty watrobowej z zatokg wieficowa, ktére
jest skrajnie rzadka anomalig rozwojowa uktadu zyt systemo-
wych. W wiekszosci przypadkéw nieprawidtowe potaczenie
zylne stwierdza sie przypadkowo w trakcie procesu diagno-
stycznego lub w trakcie operacji.

W pracy zaprezentowano przypadek 2-letniego chtopca, u kté-
rego powyzszg anomalie odkryto w trakcie korekcji czescio-
wego nieprawidtowego sptywu zyt ptucnych. Autorzy opisuja
trudnosci diagnostyczne, konfrontujac przed- i pooperacyjne
badania echokardiograficzne.

Oméwiono embiologie i ewolucje rozwoju zatoki zylnej w celu
wyjasnienia przetrwatych potgczen naczyniowych miedzy zyl-
nym krazeniem watrobowym a zatoka wieficowa oraz ich moz-
liwe konsekwencje chirurgiczne.

Stowa kluczowe: anomalie zatoki wieficowej, nieprawidtowy

sptyw zylny.

Case report

A two-year-old male patient was admitted for open
heart surgery with preliminary diagnosis of a partial anom-
alous connection of the middle and inferior right pulmo-
nary veins to the right atrium and 9 mm atrial septal defect
(ASD), based on ultrasound and computed tomography
(CT) scan evaluation. The transthoracic echocardiography
performed in our department found posterior rotation
of the right margin of the intraatrial septum resulting in
PAPVD, but did not confirm the presence of ASD. The left
pulmonary veins as well as right superior pulmonary vein
were found to drain in a normal way to the left atrium.

During surgery, while dissecting the inferior vena cava
for direct bi-caval cannulation, we found a 5 mm diame-
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ter vein passing through the diaphragm and draining into
the coronary sinus. It was located leftward and parallel to
the inferior vena cava (IVC) within the distance of 1.5 cm.
Any major tension applied to the vein resulted in cardiac
rhythm disturbances and drop in blood pressure.

After commencing moderate hypothermic cardiopul-
monary bypass (CPB) (31°C), the aorta was cross-clamped
for a single period of 21 minutes, and the right atrium was
opened and inspected. The anomalous vein was controlled
with atourniquet (released every ten minutes). The intracar-
diac findings consisted of two right pulmonary vein orifices
within the right atrium and no atrial septal defect. Ostium
of the coronary sinus was markedly enlarged, whereas the
orifice of the anomalous (left hepatic) vein was clearly vis-
ible in the most distal part of the coronary sinus, close to
the right atrial chamber. A large part of the atrial septum
was resected and a patch of autogenous pericardium was
then used to re-direct the right pulmonary veins to return
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Fig. 1. Apical four chamber view of the heart. Proximal part of co-
ronary sinus is narrow while distal segment is enlarged (asterisk).
RA —right atrium, RV —right ventricle, LV — left ventricle
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Fig. 2. Modified parasternal short axis view showing transversal
cut of distal (ostial) coronary sinus. Left hepatic vein (LHV) joins
enlarged coronary sinus (dotted circle). LA — left atrium, LV — left
ventricle, RVOT —right ventricle outflow tract, AV — aortic valve
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to the left atrium. The postoperative period was uneventful
and the patient was discharged home on the 9t day after
surgery.

Considering the intraoperative findings and possible
surgical consequences of unrecognized anomalous connec-
tion of the hepatic vein into the coronary sinus, we decided
to reevaluate the patient and look for the morphological
evidence of the left hepatic vein to the coronary sinus con-
nection. The purpose of this procedure was to determine
whether it was possible to make the proper diagnosis prior
to surgery. The analysis of preoperative echocardiographic
recordings carried out anew did not show the vein directly.
It could not be suspected from apparent hemodynamic con-
sequences either. It was most likely due to the markedly in-
creased, turbulent flow caused by an abnormal connection
of the right pulmonary veins joining the lowermost part of
the right atrium close to the IVC-RA junction and CS os-
tium. We expected that redirecting the flow from both right
pulmonary veins to the left atrium with the patch would
diminish blood turbulence within the area of interest and
make the task easier. Indeed, the four-chamber apical view
revealed the dilatation of the distal (closest to the ostium)
part of the coronary sinus, whereas more proximal parts of
the CS were normally narrow (Fig. 1). The thorough, gradual
inspection of the CS, seen in transverse cut with modified
parasternal short axis views, revealed the ostium of the ab-
normal vein joining the dilated part of the coronary sinus.
The 3 mm diameter vein that originated from the liver, was
passing the diaphragm, and joined the coronary sinus per-
pendicularly (Fig. 2 and 3).

Discussion

Sinus venosus (SV), which comprises two horns, is lo-
cated on the caudal end of the primary heart tube and
receives blood from three different sources: vitelline or
omphalomesenteric veins, umbilical veins, and common

ID:356701404113/"Cardiac
55

9:25:12 am
SPDSZK UL.DZIALDOWSHA -

Fig. 3. Modified parasternal short axis view, somewhat more la-
terally than in Fig. 2. CS — normal sized proximal part of coronary
sinus (dotted circle), MPL — posterior leaflet of mitral valve, ThAo
—thoracic aorta, LV — left ventricular outflow, LA — left atrium
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cardinal veins. In the complex process of normal heart de-
velopment, during the 5th week of gestation, the left horn
of the sinus venosus is reduced to the coronary sinus and
oblique vein of the left atrium. Persistent patency of con-
nections between the left vitelline vein system and left
horn of SV could be the main reason for the left hepatic
vein to the coronary sinus communication.

Direct venous drainage of a single hepatic vein into the
coronary sinus should not have any clinical or hemodynamic
consequences. Nevertheless, it has been suggested that it
may be associated with atrial arrhythmias and could lead to
technical difficulties during coronary sinus approach proce-
dures [3]. While undiagnosed prior to surgery, the anomaly
might be found during inspection of the inferior vena cava
region either by placing a loop around the vessel, or prepar-
ing the site for direct caval cannulation. It is worth mention-
ing that any excessive tension of LHV should be avoided
because of possible rhythm disturbances as well as reduced
cardiac output, due to CS blood flow changes. The blood in-
flow through LVH during the intracardiac procedure is easily
controlled by temporary occlusion with tourniquet (like in
the reported case), or direct cannulation [2]. The LVH to CS
connection is an important issue in patients qualified for
Fontan type surgery because of the significant right to left
shunt’s volume into low-pressure pulmonary venous atrium.
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Fig. 4. Schematic representation of morphological findings: SVC
— superior vena cava, IVC — inferior vena cava, LHV — left hepatic
vein, CS — ostium of coronary sinus, TV — tricuspid valve, FO —fossa
ovalis, | = right middle lobe pulmonary vein, Il - right inferior lobe
pulmonary vein, RV —right ventricle
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