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CASE REPORT

Isolated left-sided partial anomalous pulmonary
venous connection in a child

Bir cocukta tek basina sol-tarafta kismi anormal pulmoner venoz baglanti
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Summary- Isolated left-sided partial anomalous pulmo-
nary venous connection with intact interatrial septum is a
rare diagnosis in childhood. In these cases, a vertical vein
drains the left upper pulmonary lobe into the brachioce-
phalic vein and finally to the right atrium. Surgical treatment
is performed to prevent right ventricular failure and pulmo-
nary artery disease in advanced age. In this report, the rare
entity of isolated left-sided anomalous pulmonary venous
connection in a 14-year-old girl and successful minimally
invasive surgery without cardiopulmonary bypass are de-
scribed.

Partial pulmonary venous connection (PAPVC) is
a congenital anomaly present in 0.4% to 0.7% of
postmortem examinations.!'™ The incidence of left-
sided PAPVC is only between 10% and 18.2% of all
reported cases of PAPVC and most patients present
with an associated atrial septal defect.!! It is an un-
common congenital abnormality in which some, but
not all, of the pulmonary veins connect to the right
atrium or to one of its venous tributaries. Clinically,
these cases are mostly detected in adulthood, and the
diagnosis of left-sided PAPVC is an unusual event in
childhood. The major morbidities are right ventricular
failure and pulmonary artery disease as patients grow
and, therefore, surgical treatment is indicated.

Presently described is the rare entity of isolated
left-sided PAPVC in a child, characterized by drain-
age of the left upper pulmonary vein into the left bra-
chiocephalic vein through a vertical vein with intact

Ozet-Tek basina sol tarafta kismi anormal pulmoner venéz
baglanti ile saglam interatriyal septum birlikteligi ¢ocukluk
caginda nadir bir durumdur. Bu olgularda, bir vertikal ven
sol Ust pulmoner vendz sistemi brakiyosefalik vene ve daha
sonrada sag atriyuma bosalir. Cerrahi tedavi ileri yaslarda
sag ventrikil yetersizligi ve pulmoner arter hastaligini en-
gellemek amaciyla uygulanir. Bu yazida, 14 yasindaki kiz
hastada nadir bir durum olan tek bagina sol taraf kismi anor-
mal pulmoner vendz baglantinin, kardiyopulmoner baypas
olmaksizin minimal invaziv olarak yapilan basarili cerrahi
tedavisi sunuldu.

at‘rlal .Septum - A Abbreviation:
d?SCUSSlOI’l of sur- PAPVC  Partial pulmonary venous connection
gical treatment

without cardiopulmonary bypass is also provided.

CASE REPORT

A 14-year-old female presented with dyspnea on exer-
tion ongoing for the last year. The patient had no his-
tory of heart failure or recurrent respiratory tract in-
fections. Her family history was not significant from
a cardiac standpoint. On admission, vital signs were
normal. Physical examination revealed no abnormal-
ity of cardiopulmonary system. Biochemical test re-
sults were normal. Electrocardiogram revealed the
presence of right axis deviation. A chest X-ray showed
a normal cardiothoracic ratio with a slight increase in
pulmonary vascularity. Transthoracic echocardiogram
revealed dilated right-sided cardiac chambers with
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good tricuspid valve coaptation and left ventricular
fractional shortening of 32%. Left upper pulmonary
vein was connected to the left brachiocephalic vein via
a vertical vein. Interatrial septum was intact, and no
other intracardiac defect was observed. Cardiac cath-
eterization revealed single drainage of the left upper
pulmonary lobe into the brachiocephalic vein through
the vertical vein of about 13 mm in diameter (Figure
1; Video 17). Angiogram also excluded dual-drainage
of pulmonary veins to the left atrium simultaneously
with vertical vein. The pulmonary to systemic blood
flow (Qp/Qs) ratio was calculated as 1.6. Contrast-en-
hanced computed tomography of the chest confirmed
the pathology and illustrated anatomical details, such
as the proximity of the left atrium to the vertical vein.
After providing informed consent, the patient under-
went minimally invasive surgery for repair of PAPVC.

The left chest was entered through a small pos-
terolateral thoracotomy via the left fourth intercostal
space. The left vertical vein was dissected and mobi-
lized from the hilum to the innominate vein (Figure 2,
upper view). The pericardium was opened posterior
to the left phrenic nerve, and a large window was cre-
ated. After 5000 units of heparin were administered,
a side clamp was placed below the insertion of the
vertical vein into the innominate vein, and a small
Yasargil clamp was placed across the proximal por-
tion. The vertical vein was transected and the inci-
sion was repaired using 5/0 Prolene suture (Ethicon,
Inc., Somerville, NJ, USA). A side clamp was placed
across the base of the left atrial appendage. Left atrial
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Figure 1. Cardiac catheterization shows the drainage of the
pulmonary vein (PV) of the left upper lobe (LUL) into the
brachiocephalic vein (BCV) through a vertical vein (arrow).
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Figure 2. Upper view: Operative view shows the vertical
vein (white arrow), which is draining the left upper lobe
(LUL) into the brachiocephalic vein (BCV). Lower view: Ver-
tical vein is transected from its connection to the brachio-
cephalic vein and anastomosed to the left atrial appendage
(LAA). It is placed posteriorly to the phrenic nerve (black
arrow) through a pericardial window.

appendage was amputated and its trabeculae were
trimmed. Anastomosis between the vertical vein and
the left atrial appendage was performed using 6/0
polydioxanone suture in a running fashion (Figure 2,
lower view). The clamp on the vertical vein was re-
moved first for de-airing of the vein. The left lung was
then expanded. The pericardium was partially closed.
One chest tube was placed in the left hemithorax and
the patient was extubated 1 hour after the operation.

Postoperative course was uneventful. The patient
was discharged from the hospital on the fourth day af-
ter the operation. Transthoracic echocardiography ex-
amination identified no anastomotic pulmonary vein
stenosis postoperatively. The patient was clinically in
good condition on follow-up at 6 months after opera-
tion without any abnormality on echocardiography.
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DISCUSSION

PAPVC occurs when some of the pulmonary veins
connect to the right atrium or one of its venous tribu-
taries.'™ Most anomalous pulmonary veins originate
from the right lung and are connected to the superior
vena cava or, less commonly, to the right atrium or
inferior vena cava. In left-sided PAVC, most often a
vertical vein drains the left upper lobe into the bra-
chiocephalic vein and then to the right atrium. The di-
agnosis of isolated left PAPVC with intact interatrial
septum is rare in children.""* Alsoufi et al. reported
on a series of 306 children who underwent surgery
for PAPVC. In this series, only 17 (7%) patients had
isolated left-sided PAPVCs and 5 (2%) had bilateral
drainage. In a review in 2015, Naimo et al. reported
that only 15 children underwent surgical repair for
left-sided PAPVC."®! Our search revealed no other
pediatric case to date since that report. Although ac-
ceptable short and long-term outcomes of surgical
correction in adults have been reported,!! there are
still limited data on the outcomes of surgical repair of
left-sided PAPVC in children.?

PAPVC may remain undetected until adulthood, as
it often presents with few clinical symptoms. Although
most pediatric patients are asymptomatic, natural his-
tory may include progressive right ventricular failure
and pulmonary disease, if a large left-to-right shunt
occurs, especially in patients with septal defects. In
more than 75% of reported cases, an atrial septal de-
fect is diagnosed concomitantly and this association
increases the possibility of right ventricular failure.
-1 Therefore, the diagnosis of left-sided PAPVC and
concomitant intracardiac defects in children is impor-
tant to prevent cardiopulmonary morbidities at an ear-
lier age. On diagnosis, transthoracic echocardiography
is used as an initial modality to detect cardiovascular
pathologies, but it may not be effective to define the
detailed anatomy and course of pulmonary veins in
PAPVC due to technical limitations. Transesophageal
echocardiography can be used effectively in expe-
rienced hands to detect abnormalities of pulmonary
venous return. Computed angiography and magnetic
resonance imaging can be used effectively to detect
PAPVC. Moreover, cardiac catheterization can be an
alternative modality to reveal the detailed anatomy of
pulmonary venous return. Its major advantage is for
calculation of the Qp/Qs ratio and exclusion of dual
drainage of pulmonary veins.

The aim of the surgical repair is to direct or re-
route the blood flow from the left upper lobe to the
left atrium. Indications for surgery in asymptomatic
children with left-sided PAPVC are similar to atrial
septal defect repair. Surgery is recommended if left-
to-right shunt ratio (Qp/Qs ratio) is more than 1.5.54
ElBardissi et al. (1) recommended that surgical cor-
rection for isolated left PAPVC can be performed
when patients are asymptomatic or there is evidence
of right-sided overload. Because the reported out-
comes of surgery are excellent, the authors suggest
early repair to prevent right ventricular failure and
pulmonary disease.'* Technically, repair of isolated
left-sided PAPVC can be achieved without cardio-
pulmonary bypass using a simple thoracotomy with
excellent results. The advantages of thoracotomy ap-
proach are better cosmetic results, early return to dai-
ly life, and the avoidance of cardiopulmonary bypass
and sternotomy-related complications. In our patient,
we used a thoracotomy incision successfully. The
vertical vein was divided from its junction with the
brachiocephalic vein and then anastomosed to the left
atrial appendage. Postoperative course of the patient
was uneventful and she was discharged five days after
the operation.

Technically, the off-pump surgical technique can
be a beneficial approach in the surgical repair of an
isolated anomalous venous connection of the left
lung. Before clamping and division of the vertical
vein, systemic heparinization is performed with a bo-
lus intravenous dose of 100 mg/kg to prevent throm-
boembolization. In cases with total anomalous drain-
age of the left lung, the left pulmonary artery should
be clamped before division of the vertical vein, which
may cause hemodynamic instability during the proce-
dure. Therefore, the use of cardiopulmonary bypass is
recommended in such cases. But, in partial anomalous
drainage of the left lung, the hemodynamics can be
better tolerated during clamping, and off-pump pro-
cedures can be performed uneventfully. In our case,
the left pulmonary artery was not clamped and vital
signs were stable during the procedure. Anesthetic
management is also important to preserve lung func-
tions and the levels of blood gases at normal levels.
Clamping of the left pulmonary artery or vertical vein
diminishes the actual volume of pulmonary perfusion.
Thus, the use of hyperventilation, effective hydration,
sedation, and pulmonary vasodilators can be benefi-
cial during the operation. Moreover, the course of the
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vertical vein and 3-dimensional geometry of the final
anastomosis are important in the prognosis of the pa-
tients. A kink in the vertical vein or stenosis of the
anastomosis may lead to pulmonary venous obstruc-
tion and may cause adverse events after surgery.

In cases with concomitant atrial septal defects, a
consensus should be found between pediatric cardiol-
ogy and cardiovascular surgery clinics. Defects can
be repaired using a hybrid approach with percutane-
ous closure of the septal defect and then surgery for
left-sided PAPVC, a single-staged repair with sternot-
omy using cardiopulmonary bypass, or staged surgi-
cal repair of both defects.

In conclusion, a left-sided PAPVC is an unusual
diagnosis in childhood. Surgical repair using thora-
cotomy incision is a feasible and safe approach to
prevent right ventricular failure and pulmonary com-
plications in the future.

Conflict-of-interest: None declared.
*Supplementary video file associated with this article
can be found in the online version of the journal.
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