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IMAGES IN CARDIOLOGY
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Abstract: Partial anomalous pulmonary venous connection (PAPVC) is a rare abnormality which consists of a failure of 
connection between the initial draining system of the lungs and the common pulmonary vein. Its occurrence in the left lung 
represents just 10% of cases and most of the time it is diagnosed as an incidental fi nding either by means of imaging tech-
niques either during thoracic surgery that is undergone for various reasons.
Although most patients are asymptomatic, some of them develop during adulthood pulmonary arterial hypertension (PAH) 
which ultimately leads to overt right heart failure, raising the issue of whether or not to undergo surgical correction. 
We present the case of a 66-year-old female patient for whom the defi nitive etiological diagnosis of her dyspnea required 
a multi-modality imaging approach, highlighting the need for complex interactions between different specialties and subspe-
cialties.
Keywords: multi-modality imaging, partial anomalous pulmonary venous connection, patent foramen ovale, right heart 
failure.

Rezumat: Drenajul venos pulmonar parţial aberant este rar întâlnit şi constă în absenţa legăturii dintre o parte a circula-
ţiei venoase pulmonare cu una din cele 4 vene pulmonare. Încă şi mai rară este apariţia acestui fenomen la nivelul plămânului 
stâng, reprezentând doar 10% din toate cazurile. De cele mai multe ori, această anomalie este descoperită întâmplător în 
urma unei investigaţii imagistice solicitată din alte motive, de exemplu în cadrul unui bilanţ preoperator.
În ciuda faptului că majoritatea acestor pacienţi sunt asimptomatici, o parte ajung să dezvolte la vârstă adultă hipertensiune 
arterială pulmonară, cu toate consecinţele acesteia, precum insufi cienţă cardiacă dreaptă. În aceste cazuri, se ridică problema 
unei intervenţii chirurgicale curative.
Prezentăm cazul unei paciente de 66 de ani investigată pentru dispnee - drumul către diagnosticul etiologic a fost anevoios şi 
a implicat utilizarea evaluării imagistice multi-modale, subliniind importanţa interacţiunilor dintre diferite specialităţi.
Cuvinte cheie: imagistică multi-modală; drenajul venos pulmonar parţial anormal; formen ovale patent; insufi cienţă cardi-
acă dreaptă.
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INTRODUCTION
PAPVC is considered to be a rare congenital abnor-
mality, occurring 10 times less frequently on the left 
side than on the right1,2. It represents the abnormal 
drainage of one or, less frequently, several veins from 
the lungs into to right atrium, most commonly by way 
of the brachiocephalic vein (BCV) into the superior 
vena cava (SVC), although there are reports descri-
bing other trajectories3,4. Most of these anomalies are 
asymptomatic and go unnoticed, being found inciden-
tally in autopsy reports5. Coexistence between PA-
PVC and atrial septal defects (ASD) of various types is 
discovered in about 44-85% of cases 6,7, thus implying 
the need to carefully inspect the interatrial septum. In 
some cases, the left-to-right shunt is signifi cant enou-
gh to cause right-sided volume overload with sub-
sequent PAH, tricuspid regurgitation (TR) and right 

heart failure (RHF). In order to accurately diagnose 
this pathology and the precise anomalous connecti-
ons, several imaging and interventional techniques can 
be employed, ranging from transthoracic or transeso-
phageal echocardiography, cardiac catheterization and 
angiography to high resolution thoracic CT angiogra-
phy or thoracic MRI with 3D reconstructions8. In a 
recent publication6 it was shown that surgical correc-
tion, both on and off cardio-pulmonary by-pass, can be 
performed with reliable safety and effi cacy for those 
patients who are symptomatic or show signs such as 
RV dilation, moderate-severe TR or PAH.

CASE REPORT
We report the case of a 66-year-old woman who 
sought medical attention on account of dyspnea and 
fatigability and short episodes of irregular palpitations. 

Figure 1. TTE, color-Doppler, subcostal view. PFO evidenced by diastolic 
fl ow from the left to the right atrium.

Figure 3. TTE, 2D mode, apical 4 chamber view. Dilated right heart cavi-
ties.

Figure 2. TTE, color-Doppler, subcostal view. Moderate-severe tricuspid 
insuffi ciency.

Figure 4. TTE, 2D mode, parasternal short axis view at the level of the 
papillary muscles. Paradoxical interventricular septum, with systolic fl atten-
ing towards the left ventricle.
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She was diagnosed with PHT and persistent episodes 
of atrial fi brillation (AF) 2 years earlier but was not 
investigated further. Her ECG showed AF with signs 
of right ventricular overload with complete RBBB with 
secondary repolarization abnormalities. Her laborato-
ry fi ndings revealed only hypercholesterolemia, slight 
hypothyroidism and a BNP of 80 pg/ml. The evaluati-
on of her functional capacity test was stopped prema-
turely at 5 minutes on account of dyspnea, reaching 
only 378 m with a slight decrease in oxygen saturation 
(92%).

TTE raised the suspicion of left-to-right shunt, with 
a PFO (Figure 1) with a Qp/Qs ratio above 1.5,  mo-
derate-severe tricuspid insuffi ciency (Figure 2) with an 
estimated systolic pulmonary artery pressure (PAP) of 
50 mmHg, dilated right heart chambers (Figure 3) with 
fl attening of the IVS during diastole (Figure 4), with 
normal systolic function of both ventricles, diastolic 
dysfunction of the left ventricle and severe biatrial en-
largement. All of these fi ndings where confi rmed by 
TEE: a 3D view of the interatrial septum identifi ed the 
PFO (Figure 5) and the saline contrast bubbles confi r-

Figure 5. TOE, color-Doppler, 3 chamber view. PFO is revealed.

Figure 7. Pulmonary angiography. Left: injection of contrast into the left pulmonary artery. Right: the venous network of the superior part of the left lung 
drains in the left brachiocephalic vein and not in one of the pulmonary veins.

Figure 6. TOE, 2D mode, 90 degrees. Saline (bubble) study revealed the 
shunt is strictly left-to-right (by injecting agitated saline into a peripheral 
vein which reaches the right atrium but do not reach the left atrium).
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account the degree of the PHT and its implications 
on the cardiovascular symptoms, surgical correction 
can be employed with a good measure of safety and 
effi cacy, both through minimally-invasive techniques 
and by median sternotomy and cardiopulmonary by-
pass6. Nevertheless, surgical correction is reserved in 
case of symptoms and/or signs or right-sided volume 
overload. For the moment, a conservative strategy has 
been employed in the case of our patient in order to 
observe her response in clinical status to heart failure 
therapy and she’s due to follow up every 3-6 months.

CONCLUSIONS
Multimodality imaging techniques are an essential 
approach to correctly diagnose the etiology behind 
PHT and to reach the most suitable therapeutic stra-
tegy, either surgical or conservative.

Confl ict of interest: none declared.
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med that the shunt was exclusively left-to-right (Figure 
6).

In the absence of a clear etiology to explain the 
PAH and its accompanying symptoms, right heart ca-
theterization (RHC) was performed – this confi rmed 
the PHT, with a mean PAP of 28 mmHg, and with a 
Qp/Qs higher than 1. A venous abnormality was ob-
served, with the left upper pulmonary lobe draining 
into the left brachiocephalic vein (Figure 7). A thoracic 
CT confi rmed and detailed the venous anomaly (Figu-
re 8 and 9 – the yellow arrows indicate the trajectory 
of the venous anomaly).

This case illustrates the diffi culties encountered in 
establishing the precise etiology of PHT and its accom-
panying symptoms and the need for multimodality ima-
ging in such complex clinical scenarios. The differential 
diagnosis for PHT covers an extremely wide spectrum 
of diseases. Also, it should be noted that while a PA-
PVC is infrequently encountered, especially pertaining 
to the left side, they are almost routinely associated 
with an ASD (most of them of sinus venous type).

These anomalies, usually incidentally discovered, 
may lead to varying degrees of left-to-right shunt 
which goes unnoticed until adulthood, but predispo-
ses the patient to right-sided volume overload with 
PHT and right ventricular dysfunction. Taking into 

Figure 8. CT pulmonary angiography, venous phase, coronal sections. Tracking of abnormal left pulmonary upper lobe drainage into the left brachiocephalic 
vein (yellow arrows).
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