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SOUHRN 

Abnormální vyústění horní duté žíly do levé síně srdeční představuje vzácnou vrozenou malformaci srdce, 
která vede v důsledku pravolevého zkratu k rozvoji cyanózy. I když se v takových případech obvykle jedná 
o izolované propojení horní duté žíly s levou síní, může souviset i s postižením síňového septa typu sinus 
venosus a s dalšími vrozenými srdečními vadami. 
V této kazuistice popisujeme strategii léčby 43denního novorozence, vyšetřeného pro mírnou cyanózu pře-
trvávající od narození, u něhož byla nakonec stanovena diagnóza perzistující levostranné horní duté žíly, 
která odvádí krev do levé síně. 

© 2024, ČKS.

ABSTRACT

Abnormal drainage of the superior vena cava into the left atrium is a rare congenital cardiac 
malformation. It leads to cyanosis due to right-to-left shunt. Although the condition is usually an 
isolated form of superior vena cava to left atrial connection, it may also be associated with sinus 
venosus type atrial septal defects and other congenital cardiac lesions. 
In this report we present the management strategy of a 43-day-old baby who was investigated 
for mild cyanosis since birth and was diagnosed with superior vena cava draining into the left 
atrium. 
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Introduction 

Anomalous systemic venous connection to the left atri-
um (LA) is an uncommon congenital cardiac pathology 
leading to right-to-left shunt. The most prevalent variant 
is persistent left superior vena cava (SVC) which usually 
occurs approximately in 5% in the population with con-
genital heart defects.1 An anomalous right SVC connecti-
ng to the LA may also be seen in less than 10% of the ca-

ses.2 Drainage of the SVC commonly manifests with other 
congenital heart defects such as tetralogy of Fallot, atrial 
septal defect, ventricular septal defect, single atrium, and 
various forms of single ventricle pathologies. The pati-
ents with isolated SVC-LA connection often present with 
unexplained cyanosis. Surgical correction is mandatory, 
otherwise complications related with chronic hypoxemia, 
paradoxical embolism, and brain abscess may develop. 
Kirsch et al. were the fi rst to report SVC-LA connection in 
the literature.2 
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In this case report we present our management strat-
egy in a newborn who had mild cyanosis since birth and 
was diagnosed with right SVC-LA connection. 

Case report

A male newborn, weighing 3320 g and measuring 48 cm, 
with fi ve minutes Apgar score of 7/10 was delivered via 
cesarean section at 34+2 weeks. The baby was admitted 
to the neonatal intensive care unit (NICU) 6 hours after 
birth due to desaturation. Physical examination at NICU 
admission revealed oxygen saturation between 90–93%, 
otherwise completely normal. A slight increase up to 96% 
was observed in saturation with nasal oxygen support. 
Chest X-ray was not remarkable. A transthoracic echocar-
diography examination revealed an insignifi cant patent 
ductus arteriosus and a very small sinus venosus type arte-
rial septal defect (ASD) (Fig. 1). The baby was thoroughly 
investigated and considered to have central hypoventi-

lation syndrome due to shallow breathing and further 
desaturation especially during sleep. He was also neu-
rologically and metabolically tested; however, anything 
signifi cant could not be found. The polysomnography on 
the 19th day of NICU admission indicated severe sleep ap-
nea. Non-invasive respiratory support of nasal BIPAP was 
started with high level of oxygen. However, arterial blood 
gas analysis indicated decreased partial oxygen pressure 
and saturation despite 100% oxygen inhalation, sugges-
tive of a congenital cardiac defect. After prolonged NICU 
stay complicated with desaturation attacks and alimenta-
tion problems, a contrast echocardiography on the 40th 
day of NICU admission using agitated saline injection into 
a venous line from an antecubital vein was decided. Agi-
tated saline appeared inside the LA and left ventricle, but 
not inside the right side of the heart, suggestive of a right 
SVC-LA drainage. Pathology was confi rmed with contras-
ted computerized tomography of the chest (Figs 2A, 2B). 

Despite the pros and cons of operating on a delicate 
neonate at a very young age, since he experienced deep 

Figs 1 – (A, B) Echocardiographic view of the superior vena cava 
– left atrium connection. LA – left atrium; RA – right atrium; SVC – 
superior vena cava.

Figs 2 – (A) Perioperative view of the superior vena cava – left atri-
um connection. (B) Additionally we see the right and left atrium. 
LA – left atrium; RA – right atrium; SVC – superior vena cava.
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saturation decrease attacks especially during sleep, an 
early surgery was decided by the multidisciplinary team 
comprised of neonatologist, pediatric cardiologist, and 
cardiovascular surgeons. We operated on the baby on 
the 43rd day of life after explaining in details the risks 
and benefi ts and the consent of the family. Operation 
was performed through median sternotomy, with cardio-
pulmonary bypass, and cardiac arrest. The SVC draining 
into the LA was clearly identifi ed with right atriotomy 
through a small superior sinus venosus type ASD (Fig. 3). 
The defect was enlarged incising the septum towards the 
foramen ovale and re-closed with an autologous fresh 
pericardial patch draining the SVC into the right atrium. 
Operation was fi nalized successfully and patient could 
be weaned off mechanical ventilator after 12 hours after 
the operation. Postoperative course was uneventful and 
desaturation was not observed. Patient was discharged 
home after 8 days from the NICU with nasal BIPAP respi-
ratory support to be used especially during sleep. 

So far, no problems have been detected since the dis-
charge of the patient during more than 18 months fol-
low-up. He has been active with normal growth and par-
ents reported they no longer used respiratory support. 

Discussion 

Systemic venous return anomalies are rare disorders and 
among the reasons for desaturation in the newborns. Ac-
cording to the reviews of Mayo Clinic, SVC draining into 
the LA was detected in approximately 0.5% of patients 
with congenital cardiac cases and only 19 patients in their 
cohort had right SVC draining into the LA.2 The hemo-
dynamic effects of anomalous systemic venous drainage 
mimics lesions with right to left shunt. In addition, since 
the SVC carries quite a signifi cant amount of blood into 
the heart during the newborn period, signs and symp-
toms of left-sided volume overload may occur. Brain 
abscess and paradoxical embolization are possible life-

threatening conditions, especially in chronically hypoxic 
patients.3

Drainage anomalies of the SVC commonly manifest to-
gether with atrial and ventricular septal defects, coarcta-
tion of the aorta, pulmonary arteriovenous fi stulae, pat-
ent ductus arteriosus, and abnormalities of the inferior 
vena cava. The patients with isolated SVC-LA related con-
dition often present to the Department of Pediatric Car-
diology with unexplained cyanosis, since congenital heart 
diseases are among the most common causes of desatura-
tion.3 Van Praagh et al.4 reported multiple cases of sinus 
venosus defects from echocardiographic and postmortem 
anatomic fi ndings. They reported co-occurrence of SVC 
type sinus venosus defects and connection between right 
SVC and LA.4 A SVC type sinus venosus defect results from 
a defi ciency in the wall shared by the right SVC and the 
right upper pulmonary veins. The formation of SVC to LA 
anomaly occurs due to an amalgamation of predominant 
blood fl ow between those structures and atresia that af-
fects the right atrial orifi ce of the SVC.4 Current under-
standing suggests that SVC to LA is also part of the spec-
trum of superior sinus venosus defect and the embryonic 
abnormality result from the commitment of SVC to LA 
while the sinus venosus defect is closed in fetal life.5 In 
our case, we detected a small sinus venosus type ASD in 
addition to mainly directed SVC fl ow into the LA.

Connection of SVC to the LA as an isolated or co-ex-
istent congenital heart disease has been reported in all 
age groups.4,6–8 Hammouada et al.6 reported right SVC-LA 
drainage in a 17-day-old neonate presenting with cyano-
sis, and Rakha et al.7 detected right SVC-LA drainage in 
an 11-month-old girl who had cyanosis while crying since 
birth. Similarly, Moradian et al.8 detected abnormal right 
SVC-LA connection in an 8-year-old girl who presented 
with unexplained cyanosis.8 Bagget et al.2 reported 
a 34-year-old hypoxic female patient in the peripartum 
period and had a transition between right SVC-LA. As can 
be seen in the literature, diagnosis of SVC-LA connection 
in the early neonatal period may not be easy. Since the 
pathology is associated with persistent central cyanosis 
a wide range of disorders including metabolic, neuro-
logic, infectious, hematologic, and pulmonary problems 
other than cardiac pathologies should be reminded.9 On 
the other hand it should be kept in mind that congenital 
cardiac disorders are the most common causes of persis-
tent arterial desaturation in neonates. In our particular 
patient, since we failed to explain the reason of cyano-
sis with initial echocardiographies which only indicated 
a small sinus venosus type ASD, we searched for meta-
bolic, neurologic, hematologic and pulmonary disorders. 
Polysomnography indicated sleep apnea syndrome; how-
ever, cyanosis persisted despite appropriate treatment. 

In grown up patients, SVC-LA drainage may be de-
tected during the investigation of clubbing of digits and 
shortness of breath, paraxial embolism, and stroke in 
adolescence and early adulthood.4 Some other fi ndings 
in echocardiography are also helpful in identifying ve-
nous anomalies such as unexplained dilatation of the left 
chambers of the heart; however, careful imaging stud-
ies are required for a defi nitive diagnosis. The diagnosis 
was generally made with saline contrast echocardiogra-
phy which is an inexpensive technique10 and with addi-

Fig. 3 – Contrasted computerized tomography indicating superior 
vena cava – left atrium connection. LA – left atrium; SVC – superior 
vena cava.
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tional radiologic measures such as thoracic computerized 
tomography angiography or magnetic resonance angi-
ography which were preferred in various cases reported 
in the literature. In our case, we diagnosed the pathol-
ogy with contrast echocardiography and confi rmed with 
contrasted thoracic computerized tomography. Similar to 
the literature, our case was diagnosed with the regular 
diagnostic techniques while investigating the reason of 
cyanosis very early in the neonatal period. 

Regardless of clinical presentation, surgical correction 
is indicated once the diagnosis of systemic venous connec-
tion to the LA is determined.11 In our case, we performed 
surgical correction when he was 40 days old as soon as he 
was diagnosed with the condition despite the pros and 
cons on operating on a fragile neonate. The corrective 
procedure was performed by enlarging the atrial septal 
defect and re-routing the SVC and RA. This report high-
lights the importance of investigating SVC-LA connection 
by contrast echocardiography in patients with or without 
sinus venosus type atrial septal defects and the presence 
of central apnea. Central cyanosis and sleep apnea imme-
diately improved after surgical correction of right SVC-LA 
connection.

Confl ict of interest 
None.

Funding 
None.

Ethical statement
The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki.

References 
 1. de Leval MR, Ritter DG, McGoon DC, Danielson GK. Anomalous 

systemic venous connection. Surgical considerations. Mayo Clin 
Proc 1975;50:599–610.

 2. Baggett C, Skeen SJ, Gantt DS, et al. Isolated right superior 
vena cava drainage into the left atrium diagnosed 
noninvasively in the peripartum period. Tex Heart Inst J 
2009;36:611–614. 

 3. Park HM, Summerer MH, Preuss K, et al. Anomalous drainage 
of the right superior vena cava into the left atrium. J Am Coll 
Cardiol 1983;2:358–362.

 4. Van Praagh S, Geva T, Lock JE, et al. Biatrial or left atrial 
drainage of the right superior vena cava: anatomic, 
morphogenetic, and surgical considerations – report of three 
new cases and literature review. Pediatr Cardiol 2003;24:350–
363.

 5. Gupta SK, Spicer DE, Anderson RH, Moore RA. Anomalous 
systemic venous return. In: Wernovsky G, Anderson R, Krishna 
K, Mussato K, Redington A, Tweddell J, Tretter J, (eds.). 
Anderson’s Pediatric Cardiology. 4th ed. Philadelphia: Elsevier; 
2020:457–475.

 6. Hammouda AY, Bleiweis MS, Chandran A, Steiner MB. 
Isolated Right Superior Cava Drainage to the Left Atrium: An 
Uncommon Etiology of Cyanosis. World J Pediatr Congenit 
Heart Surg 2020;11:528–530.

 7. Rakha S, Abuelkheir MM, Elgamal MF. Isolated drainage of 
right superior vena cava into left atrium: A rare etiology of 
childhood central cyanosis. Echocardiography 2017;34:1388–
1391.

 8. Moradian M, Mortezaeian H, Baghaei R, Ghadrdoost B. Left 
Atrial Drainage of the Right Superior Vena Cava: A Case 
Report. J Tehran Heart Cent 2018;13:84–87.

 9. Steinhorn RH. Evaluation and management of the cyanotic 
neonate. Clin Pediatr Emerg Med 2008;9:169–175. 

 10. Gupta SK, Shetkar SS, Ramakrishnan S, Kothari SS. Saline 
Contrast Echocardiography in the Era of Multimodality 
Imaging – Importance of “Bubbling It Right”. 
Echocardiography 2015;32:1707–1719. 

 11. Schick EC Jr, Lekakis J, Rothendler JA, Ryan TJ. Persistent left 
superior vena cava and right superior vena cava drainage into 
the left atrium without arterial hypoxemia. J Am Coll Cardiol 
1985;5(2 Pt 1):374–378.

539_542_Kazuistika_Oztas_Connection_of_superio.indd   542539_542_Kazuistika_Oztas_Connection_of_superio.indd   542 15/10/2024   14:48:4015/10/2024   14:48:40



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


