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Case Report: Cardiac

Partial Anomalous Pulmonary Venous Return
Diagnosed by Central Catheter Misplacement
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Anomalous venous connections of the left lung can either affect all of the veins or only
the upper lobe. They mostly drain into the innominate vein. We present the case of a
patient who underwent a coronary bypass operation and was prepared with insertion
of central lines including Swan-Ganz catheter through both the internal jugular veins.
Blood gas analysis obtained from these catheters suggested the presence of a left-toright shunt. CT (computed tomography) imaging conﬁrmed a pulmonary venous
anomaly with misplacement of the left-sided catheter in an abnormal pulmonary vein.
Such a rare condition can be suspected by obtaining arterialized blood samples and
measuring the mean pressure through central catheters.

Introduction
Anomalous pulmonary venous connections are a group of
rare vascular malformations in which one or more of the
pulmonary veins are connected directly to the right atrium
or the systemic venous system, causing a left-to-right shunt.1
They can be either partial or total. They are encountered in
approximately 0.5% of the pediatric population, whereas
they are very rare in the adult population posing often an
incidental ﬁnding during a cardiothoracic operation.2

Case Presentation
A 69-year-old female Caucasian patient with two-vessel
coronary disease and unstable angina pectoris was admitted
at our department for surgical myocardial revascularization.
Central venous lines were inserted through both the internal
jugular veins for monitoring and perioperative management.
Surgery was completed without any complications. Chest Xray at the intensive care unit (►Fig. 1) showed a correct position
of the right-sided Swan-Ganz catheter and a correct position of
the left-sided central venous catheter under the assumption of
the presence of a persistent left superior vena cava.
The mixed venous oxygen saturation of 68% was signiﬁcantly lower than the central venous oxygen saturation of
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78%. It was also possible to aspirate arterial blood with an
oxygen saturation of 100% through the left-sided venous
catheter. The central venous pressures, measured over the
right- and left-sided venous catheters, were almost equal (11
and 17 mm Hg, respectively). All these led to the conclusion
of the existence of a left-to-right shunt. A previous computed
tomography (CT) of the thorax showed an until then not
detected pulmonary vein arising from the left upper lobe and
draining into the innominate vein (►Fig. 2). As a secondary
ﬁnding, an aberrant subclavian artery was also found (►Figs.
3 and 4). The left-to-right shunt was calculated according to
the following formula: Qp / Qs ¼ (SaO2–SvO2) / (SpvO2–
SpaO2), where Qp ¼ pulmonary blood ﬂow, Qs ¼ systemic
blood ﬂow, SaO2 ¼ systemic arterial oxygen saturation,
SvO2 ¼ central venous oxygen saturation, SpvO2 ¼ pulmonary venous oxygen saturation, and SpaO2 ¼ pulmonary
arterial oxygen saturation; the result was 1.36/1. The left
central venous catheter was ﬁnally removed without any
complications.

Discussion
Central venous catheters that are displayed on the X-rays to
be lying in the left thoracic side can be located in various
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Fig. 1 Postoperative chest X-ray of the patient after myocardial
revascularization through median sternotomy. The white arrow
depicts the left-sided central venous catheter, and the black and white
arrow shows the right-sided Swan-Ganz catheter.
Fig. 3 Computed tomography of the thorax: three-dimensional reconstruction. The white arrow shows an aberrant right subclavian artery.

Fig. 2 Computed tomography of the thorax: three-dimensional
reconstruction. The white arrow shows the anomalous pulmonary vein
of the left upper lobe of the lung draining into the innominate vein.

blood vessels, provided they are located intravascularly. Such
a catheter can be located in a left persistent superior vena
cava that drains into the right atrium through the coronary
sinus. This is the most common innate abnormal variant of
the thoracic venous system with a prevalence of approximately 0.5% within the population.3 Because of the fact that
the left persistent vena cava ﬁnally drains into the right
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Fig. 4 Computed tomography of the thorax: three-dimensional
reconstruction. The white arrow demonstrates the anomalous pulmonary vein of the left lung upper lobe, whereas the black and white
arrow shows the aberrant right subclavian artery.

atrium, a central catheter inserted in this vessel has a
functionally correct position.
Catheter placements in the internal thoracic vein or in the
pericardiophrenic vein are rare but potentially dangerous.
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These are tiny thin-walled veins with a substantially high risk
of perforation. Such a perforation could lead to a left-sided
hemo- or infusothorax. Pericardial tamponade has also been
described after the perforation of the pericardiophrenic vein,
though it is quite hard to explain as this vein runs
extrapericardial.4
Another possibility of a left thoracic intravascular placement of a venous catheter is, as described in our case, within
an abnormally draining pulmonary vein. A partial anomalous pulmonary venous return has a prevalence of 0.4 to 0.7%
within the population and is characterized by drainage of
some but not all of the pulmonary veins into either the
systemic veins or into the right atrium. The right lung is more
commonly affected (80–90%), whereas an atrial septal defect
(ASD) of the sinus venosus type often accompanies this
condition. A special form of a pulmonary vein connection
to the inferior vena cava is called Scimitar’s syndrome.5
Anomalous venous connections of the left lung affect
either all of the veins of the left lung or only the upper
lobe vein. In most cases, they ﬂow into the innominate vein;
in rare cases, they drain into the coronary sinus, into a left
persistent vena cava superior or directly into the right
atrium.6
In the case of our patient, the pulmonary vein of the left
upper lobe drained into the innominate vein. The malposition of the venous catheter in the pulmonary vein is provable
by monitoring of pressures with the help of the Swan-Ganz
catheter. It was also possible to quantify the left-to-right
shunt through the incorrectly attaching pulmonary vein. The
oxygen saturation in blood measured through the left-sided
catheter showed values consistent with arterial blood,
whereas the medium pressures measured through both
catheters were nearly equal. The slightly increased pressure
in the pulmonary vein is explainable through the physiology
of the central intrathoracic venous return.7 In addition, the
mixed venous oxygen saturation was signiﬁcantly lower than
the central venous one, which indicates the presence of a leftto right-shunt. This was calculated as Qp/Qs ¼ 1.36/1.
An isolated incorrectly attaching pulmonary vein of the
left upper lobe without accompanying ASD is not an indication for operation when Qp/Qs is less than 1.8/1, as the shunt
volume is not expected to increase with age. If a higher shunt
volume is present, then the therapy of choice is transection of
the anomalous vertical vein and anastomosis to the left atrial
appendage.8 In rare cases, a lobectomy can also be indicated.5
In the case of our patient, we had an older contrast CT of
the thorax in which the partial anomalous venous drainage

could not be diagnosed at ﬁrst but could be detected afterward (►Figs. 2–4).
Additionally, we had a correctly placed Swan-Ganz catheter and a catheter in the radial artery. This made it possible
to diagnose the partial anomalous venous drainage and the
shunt calculation and to exclude an operational indication.
The left-sided catheter was easily removed without any
complications.
Some authors report the usage of vein catheters in abnormally draining pulmonary veins for venous access or even
hemodialysis for several days without any complications.9,10
In summary, the aspiration of arterialized blood from a
venous catheter, which has been subjected to a pressure
measurement and which seems to lie within the central
venous system, should indicate the presence of a left-to-right
shunt.
Conﬂict of Interest
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