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a  b  s  t  r  a  c  t

Introduction:  Partial  anomalous  pulmonary  venous  connection  (PAPVC)  is a  rare  entity.  Only 10%  of  these
are left  sided.  An  intact  atrial  septum  is further  uncommon.

Presentation  of  case:  We  present  a case  of  left  sided  PAPVC  with  no  atrial  septal  defect  (ASD),  who
presented  with  effort  intolerance  and an  unremarkable  physical  examination.  Computed  tomography
pulmonary  angiography  (CTPA)  confirmed  the primary  diagnosis  as suggested  by an  initial  2-D  echocar-
diography,  and  aided  in better  understanding  of the  anatomy.
eywords:
artial anomalous pulmonary venous
onnection (PAPVC)
trial septal defect (ASD)
ertical vein
eft atrial appendage

Conclusion:  Patient  underwent  successful  surgery  through  a simple  & reproducible  technique  of  anas-
tomosis  of vertical  vein  to left  atrial  appendage.  Patient  recovered  uneventfully  and  was discharged  on
day  10.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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. Introduction

PAPVC has a reported incidence between 0.4–0.7% [1]. The most
ommon presentation is a right upper lobe vein draining into either
he right atrium or superior vena cava. Only 3% of cases have been
eported with drainage from the left lung into the innominate vein.
APVC most commonly presents with an atrial septal defect (ASD),
eportedly in 80–90% of cases. An intact atrial septum is extremely
are [2].

Embryonic development of the pulmonary veins occurs early
n cardiovascular development. The prevailing theory is that ini-
ial drainage is via the splanchnic plexus into the cardinal and
mbilicovitelline veins [1]. A craniocaudal outpouching forms in
he sinoatrial region of the heart with extension to the lung buds
1,3]. With caudal regression, the cranial portion develops into the
ommon pulmonary vein, which then incorporates into the left
trial wall [3]. Partial anomalous pulmonary venous return occurs
ue to failure of connection between the common pulmonary vein
nd the splanchnic plexus. When occurring in the left upper lobe, a
ertical vein is seen collecting the left upper lobe pulmonary veins,
nd then drains into the brachiocephalic vein [1,3].

Left sided PAPVC forms a left to right shunt, which predisposes

he patient to right-sided volume overload, pulmonary hyperten-
ion, right ventricular dysfunction and tricuspid regurgitation. In
he presence of a concomitant atrial septal defect (ASD), patients

∗ Corresponding author.
E-mail address: doc.ammannaya@gmail.com (G.K.K. Ammannaya).
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210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
may  have significant symptoms and present in early childhood.
However, isolated left sided PAPVC is often clinically silent until
adulthood with incidental diagnosis and vague symptoms [4].

This case report has been reported in line with the SCARE criteria
[5].

2. Case presentation

We present the case of a 7 year old boy who presented with effort
intolerance and no cyanosis. Clinical examination was unremark-
able. Doppler echocardiography revealed left sided pulmonary
veins opening into left innominate vein. Right pulmonary veins
were seen draining normally into the left atrium. There was  no ASD
and right atrium and right ventricle were dilated. CTPA (Figs. 1 & 2
) aided in defining the anatomy. Left pulmonary veins were shown
to be joining to form a common channel and draining into superior
vena cava via left brachiocephalic vein suggestive of left supracar-
diac PAPVC thus confirming the preliminary diagnosis of isolated
left sided PAPVC.

Pt. was  successfully surgically managed. Median sternotomy
approach was  chosen.

Innominate vein and superior vena cava were found to be
dilated. Also, the right atrium and the right ventricle were dilated
(Fig. 3). Vertical vein was seen opening into innominate vein. Left
Pulmonary veins were seen opening into the vertical vein. Patient

was operated without cardiopulmonary bypass (CPB) support. A
15 mm  opening was made in the common chamber horizontally
after applying a Cooley’s clamp. Another opening of similar dimen-
sion made over LA appendage. Vertical vein was anastomosed to left
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Fig. 1. CT Pulmonary Angiography (CTPA) showing the left pulmonary veins joining
to  form the vertical vein before draining into the superior vena cava (SVC).
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ig. 2. Reconstructed CT Pulmonary Angiography (CTPA) image showing the
rainage of the vertical vein into the superior vena cava (SVC) via the innominate
ein.

trial appendage posteriorly with 6-0 prolene in side-to-side fash-
on. The vertical vein-innominate confluence was ligated at the end
f the procedure. Chest was closed in standard fashion. Mechanical
entilation was required for 12 h. Patient recovered uneventfully
nd was discharged on Day 10.
. Discussion

Partial anomalous pulmonary venous connection is a rare entity,
articularly in the left upper lobe, and even more so with an intact

able 1
arious techniques in the surgical management of left-sided PAPVC [6–10].

LEFT-SIDED PAPVC WITH ASD 

With
CPB

• Side-to-side left atrio-vertical vein anastomosis on CPB under
cardioplegic arrest with closure of ASD through median
sternotomy or thoracotomy.

•  End-to-end or side-to-side left atrial appendage to vertical vein
anastomosis on CPB under cardioplegic arrest with closure of ASD
through median sternotomy or thoracotomy

Without
CPB

Possible only if –
• The ASD is hemodynamically insignificant enough to be left alone;

or
•  If a percutaneous device closure is planned.
Fig. 3. Intraoperative image showing dilated Innominate vein (IV), Right atrium (RA)
and Right ventricle (RV).

interatrial septum. This condition has potential for significant clin-
ical consequences such as right-sided volume overload, pulmonary
hypertension, right ventricular dysfunction and tricuspid regurgi-
tation. Existing imaging modalities contribute to the precise and
timely diagnosis of this anomaly. Hioki et al in 1989, reported the
successful surgical correction of such a case through thoracotomy,
without CPB support, but with the use of polytetrafluoroethylene
(PTFE) graft with external ring support and interposing it between
the right upper pulmonary vein and the left atrium [6]. Ichihara et al
in 1993 reported 2 cases of isolated left PAPVC, one of which was
operated through a thoracotomy without CPB support, while the
other through median sternotomy with CPB support. Both patients
fared well, however, the authors preferred the median sternotomy
approach in case of PAPVC not associated with ASD [7]. More
recently in 2016, Waqar et al presented a case series of 55 cases
of PAPVC, that included a single case of isolated left PAPVC. They
approached the case with median sternotomy and CPB support,
where the vertical vein that was  draining left pulmonary veins
to innominate vein was anastomosed side by side with left atrial
appendage [8]. Previous surgical case reports [8,9] have shown that,
the correction of left sided-PAPVC does carry the risk of complica-
tions such as atrial fibrillation, complete heart block, cardiac arrest,

and pulmonary venous obstruction. However, no such complica-
tion was  encountered in our case. We believe the minimal handling
of the heart during the performance of the left-sided corrections
when done off-pump may  be attributed to the minimal morbid-

LEFT-SIDED PAPVC WITH INTACT IAS

• Both side-to-side left atrio-vertical vein anastomosis and end-to-end or
side-to-side left atrial appendage to vertical vein anastomosis have been
documented through the approaches of either median sternotomy or
thoracotomy.

• Through thoracotomy with the use of polytetrafluoroethylene (PTFE) graft
interposed between the right upper pulmonary vein and the left atrium

•  Side-to-side or end-to-end anastomosis of left atrial appendage with the
vertical vein through median sternotomy or thoracotomy.
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ty. A table summarizing the various surgical options available for
reating left sided PAPVC with and without ASD is summarized in
able 1 [6–10].

We  therefore, present our case wherein, we successfully oper-
ted a case of isolated left PAPVC through a simple & reproducible
echnique of a direct anastomosis of vertical vein to left atrial
ppendage, through median sternotomy, without the need of any
rosthetic material or CPB support, with good post-operative out-
ome.

. Conclusion

This case report describes a rare case of isolated left PAPVC
hich was managed surgically. Surgical repair without the need

f CPB through an easily reproducible technique of median ster-
otomy and the direct anastomosis of vertical vein to the left atrial
ppendage represented an effective treatment strategy with good
ostoperative result.

onflicts of interest

No potential conflicts of interest.

unding

The case report had no sponsors.

thical approval

This case report is exempt from ethical approval by our institu-
ion.

onsent

Written informed consent was obtained from the par-
nt/guardian of the patient for publication of this case report and
ccompanying images. A copy of the written consent is available
or review by the Editor-in-Chief of this journal on request.
uthor contribution

Ganesh Kumar K Ammannaya - study concept, data collection,
urgical therapy for this patient.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
f Surgery Case Reports 59 (2019) 217–219 219

Prashant Mishra - surgical therapy for this patient.
Jayant V Khandekar - surgical therapy for this patient.

Registration of research studies

None.

Guarantor

Ganesh Kumar K Ammannaya.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] J.R. Dillman, S.G. Yarram, R.J. Hernandez, Imaging of pulmonary venous
developmental anomalies, AJR Am.  J. Roentgenol. 192 (2009) 1272–1285.

[2] K. Javangula, J. Cole, M.  Cross, P.H. Kay, An unusual manifestation of left
partial anomalous pulmonary venous connection, Interact. Cardiovasc.
Thorac. Surg. 11 (2010) 846–848.

[3] C.J. Zylak, W.R. Eyler, D.L. Spizarny, C.H. Stone, Developmental lung anomalies
in the adult: radiologic-pathologic correlation, Radiographics 22 (2002)
S25–S43.

[4] Frank Edwin, Left-sided partial anomalous pulmonary venous connection -
should diagnosis lead to surgery? Interact. Cardiovasc. Thorac. Surg. 11 (2010)
847–848.

[5] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, et al., for the SCARE group. The
SCARE 2018 statement: updating Consensus Surgical CAse REport (SCARE)
guidelines, Int. J. Surg. (60) (2018) 132–136.

[6] M.  Hioki, H. Utunomiya, H. Takei, Y. Iedokoro, et al., Surgical correction for
partial anomalous pulmonary venous connection with intact atrial septum
without using extracorporeal circulation, Nihon Kyobu Geka Gakkai Zasshi 37
(August (8)) (1989) 1549–1553.

[7] T. Ichihara, T. Watanabe, K. Yasura, M.  Tanaka, et al., Two successful surgical
cases of total left anomalous pulmonary venous connection with intact atrial
septum—a report on their operative procedures and approaches, Nihon Kyobu
Geka Gakkai Zasshi 41 (January (1)) (1993) 135–139.

[8] T. Waqar, Z.A. Ansari, M.A. Raza Baig, Outcome after surgical repair of partial
anomalous pulmonary venous connection, Pak. J. Med. Sci. 32
(November-December (6)) (2016) 1386–1389, http://dx.doi.org/10.12669/
pjms.326.10961.

[9] T. Hijii, J. Fukushige, T. Hara, Diagnosis and management of partial anomalous
pulmonary venous connection, Cardiology 8 (1998) 148–151.

10] O.S. Göksel, Z. Torlak, H. El, U. Alkara, et al., Isolated partial anomalous
pulmonary venous connection of the left lung, Heart Surg. Forum 12 (June (3))
(2009) E182–3, http://dx.doi.org/10.1532/HSF98.20081081, PubMed PMID:

19546074.

uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0035
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
dx.doi.org/10.12669/pjms.326.10961
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30139-7/sbref0045
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
dx.doi.org/10.1532/HSF98.20081081
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Left sided PAPVC with intact IAS—Surgically managed with vertical vein anastomosis to LA appendage: A rare case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


