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Abstract

Introduction. Total anomalous pulmonary venous connection (TAPVC) is a rare congenital cardiac defect that occurs in
less than 1% of people with congenital heart disease. It is a life-threatening defect, and without surgical treatment, few
individuals survive past the first year of life. There are no known fetal environmental variables associated with TAPVC. One
case series reported a 3:1 male preponderance for TAPVC to the portal vein, but not for other TAPVC locations.

Aim. In this scientific review, a comparative analysis of literature data on the epidemiology, etiology, pathogenesis of the
disease, the main methods of treatment for various types of total anomalous pulmonary vein drainage was carried out.

Search strategy: Literature search was carried out in the electronic databases PubMed, MEDLINE, Web of Science,
Google Scholar and e-library, using keywords (congenital heart disease, total anomalous venous connection, anatomy,
morphology, embryology). Relevant data reflecting the features of this defect were taken for description in the review. Of all
the selected articles for further analysis, 26 sources were included that met the inclusion criteria and excluded duplication or
repetition of information.

Results. Several crucial variables have a significant impact on the etiology and clinical presentation of TAPVC. The most
crucial component is the presence or absence of blockage at any level of the vein system. In blocked forms, elevated
pulmonary venous pressure causes a rise in hydrostatic pressure in the capillaries, resulting in pulmonary edema. A surgical
treatment is accepted as urgent if a patient also has an obstruction. Imminent fatality after surgical reconstruction is from 2%
to 20%. A success between 80% and 98% can be reached after surgical treatment due to the analysis of the case series and
the presence of venous obstruction

Conclusion.Knowledge of the causes of development and pathogenesis, clinic and surgical methods of treating TAPVC
will allow us to detect this pathology at an early stage, to understand and improve the tactics of managing the patient, and to
choose the tactics of surgical treatment correctly.

Key words: Total anomalous pulmonary venous connection, epidemiology, embriology, types, clinical presentation,
surgical treatment.

Pestome

TOTAJNbHbIA AHOMAJIbHbIUN OPEHAX JIEFOYHbIX BEH

Jlazzar A. Bactap6ekoBa?, https://orcid.org/0000-0001-8246-4754
PaywaHn U. Paxumixanosal, https://orcid.org/0000-0002-3490-6324
Taupxan B. flayToB2, https://orcid.org/0000-0002-5267-0108
Anmac X. Bumaxans3, https://orcid.org/0000-0003-3100-3389
Baysbip>xxaH B. Kanues4, https://orcid.org/0000-0003-4825-749
Xanap A. MonpaxaHogas, https://orcid.org/0000-0002-5980-9563

! HaumoHanbHbIN Hay4YHbIN KapAanoxupypruyeckun ueHTp MuHucTepcTBa 3apaBooxpaHeHusi Pecnyb6nukum
KasaxcTtaH, OtaeneHune paguonoruu, r. ActaHa, Pecnybnuka KaszaxcraH.
2 HAO «MeanULMHCKMIA yHuBepcuteT ActaHa», Kacdenpa paguonorum Ne1, r. ActaHa, Pecnybnuka KazaxcraH.
AKTyanbHOCTb: TOTanbHbIA aHOMarbHbIi ApeHax nerovHbix BeH (TALJIB) - penkas BpOXAeHHas aHoManus cepaua,
BCTpeyatoLLascs Tonbko y 1% nauueHTOB C BPOXAEHHbIMW MOpOKaMM cepaua. OTO onacHas Ans XW3HW aHoManws, roe
MWL HEMHOTUE MaLMEHTbI XMBYT [OMblue NEPBOTO rofa Xu3HW 6e3 Xupypryeckoin koppekuun. ®akTopbl OKpyKatoLed
cpeabl nnoga ans TALJIB HeM3BeCTHbI.
LUenb. [poBecTu cpaBHUTENbHbI aHanu3 [aHHbIX nuTepaTypel 06 SnNMAEMUONorMW, 3TMONOTMM, naToreHese
3aboneBaHusi, OCHOBHbIX METOAAX NEYEHUs MU Pa3NNyHbIX BUAAX TOTAbHOMO aHOMAIbHOTO ApeHaxa JTero4HbIX BEH.
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Crparerusi noucka:nomck nutepatypbl 6bin OCYLLECTBMEH B aneKTpoHHbIX 6aszax PubMed, MEDLINE, Web of Science,
Google Scholar n e-library, no knto4eBbIM cnoBam (BPOXAEHHBIM NOPOK CEpALa, TOTanbHbIA aHOMarbHbIA APEHAX NEroYHbIX
BEH, Mopchonorus, ambpuonorus.). PenesaHTHble AaHHbIE OTpaxatoLLe 0COBEHHOCTW AaHHOMO NOpOKa, BblnK NPUHATLI ANs
onucaHus B 063ope. /3 Bcex oTobpaHHbIx cTaTeit, Ans nocneaytowero aHanmsa 6bino BKYeHO 35 UCTOYHMKOB, KOTOpbIE
OTBEYaNM KPUTEPHSIM BKITKOYEHIS 1 UCKITIoYany ay6nmpoBaHme unm noBTop MHGopMaLK.

PesynbTatbl. Heckonbko OCHOBHbIX (DaKTOPOB OKasblBAlOT 3HAYWTENbHOE BAMSHME Ha NaToOU3MONOMK U
knuHuyeckylo kapTuHy TALJIB. Hanwnuve wnwn otcyTctBue oOCTpyKUMW Ha NoBOM ypoBHE BEHO3HOTO MyTU SABMSETCS
Hambonee BaxHbIM hakTopoM. [pu 0BCTPYKTUBHBIX TUNAX BbICOKOE AABMEHWE B IEFOYHbIX BEHAX MPUBOLUT K MOBbILLEHWHO
MMOPOCTATNYECKOrO AABNEHWS B Kanunnsapax, YTo NPUBOAMT K pasBuTWi0 oTeka nerkux. Ecnu y naumwenta ¢ TAJB Takke
€CTb ODCTPYKUMS, 9TO CYMTAETC HEOTNOXHbIM XWPYPrUYecKuM BMeELIATenbCTBOM. HemeaneHHas CMepTHOCTb mocrie
nnactukn TALJIB konebnetcsa ot 2% [0 20%. B 3aBMCMMOCTY OT KOMMYECTBO M3yYeHHbIX NaLMEHTOB MOKa3aTenb ycnexa
nevenns TALNB konebnetcs ot 80% Ao 98%; ycnex 3aBUCUT OT CTeNeHN 0OCTPYKLMN JTEFOYHbIX BEH.

3aknioyeHmne. 3HaHWe NpUUMH pasBUTUS W NATOrEHe3a, KMMHUKA U XUpyprudeckux Metoaos nedeHns TAIMB no3sonut
BbISIBNATb JaHHYI0 NaTONOMMI0 Ha paHHUX 3Tanax, Mo3BOMWUTb NOHATL U YNYYLUMTb TaKTWUKY Be4EeHUs nauneHTa, npaBuibHO
BbIOpaTh TaKTUKY XUPYPrUYECKOrO NEYEHUS.

Knrovesble crnoea: momarsnbHbIll aHOMarbHbIl OpeHax, anudemuomnoausi, aMOBpUOIO2Us, Kraccughukayus, KIUHUKa,
XUpypau4yeckoe neyeHue.
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1¥J11'I'I::IK FbIJIbIMU KapaAnoxupyprmua oprtanbifbl, KaSaKCTaH PecnyﬁﬂMKaCbl .D,el-lcaynbm cakTay
MuHUcTipniri, Paguonorusa 6enimi, ActaHa K., KazakctaH Pecny6nukacsi;
2 KeAK «ActaHa meguuuHa yHuBepcuTeTi», Paguonorus kadegpacbki Ne1, ActaHa k., KazakctaH Pecny6nukacsbi.

Kipicne: ©kne kek TemblpnapbIHbIH TyTac aHoman gpeHaxsl (OKTAL) — Tya GiTkeH xypek akaybl 6ap nauueHTTepaiH
Tek 1% - biHAA Ke3OEeCeTiH cupek Tya BiTKeH Xypek aHomanuscel. Byn emipre Kayinti aHomanwus, oHaa BipHelue nauneHTTep
XMPYPrUsnbIK TY3eTyci3 emipaiH, BipiHLLi XbinblHaH y3ak emip cypeai. bipHewe Herisri hakTopnap

Makcatbl.AypyablH 3NMAEMUONOTUSCH, STUOMOTMACHI, NATOreHesi, Xannbl aHOManbA4i eKne BEHO3AbIK ApPEHaXbIHbIH
TYprepiH eMaeyAiH Heriari agicTepi Typanbl agebueT aepekTepiHe canbiCTbipMans! Tanaay xacay.

I3pey ctpaterusicbl: Spaebuerttepni isgey PubMed, MEDLINE, Web of Science, Google Scholar xaHe e-library
3neKkTpoHAbl ManiMeTTep BasackiHaa TyWiHAi cosnepai (xypek Tya biTkeH akaybl, ©Kne KOk TeMbIpriapbIHbIH TyTac aHoMarn
LpEHaXbl, Mopdonorus, ambpuonors) KonpaHy apkbinbl xyprisingi. Lonyga cunatray ywiH ocbl  akayabiH
epeKLIeniKTEPIH KOPCETETIH TUICTI AepeKTep anblHabl. Opi Kapaii Tangay ywiH 6apnbik TaH4anFaH MakananapabiH iliHeH
KOCY KpUTepuinepiHe COMKEC KeneTiH XoHe aknapaTTblH, KaluTanaHyblH arnbin TacTaFaH 35 fepekke3s Kochingp!.

Hatnxenep. MNatoduanonorusra xaHe OKTAL KHUKanbIK KepiHicCiHe alTapnbikTain acep eTeai. BeHo3ablIk xonablH, kes-
KenreH AeHrediHae kepepriHiv bonysl Hemece BonMaybl MaHbI3abl daktop Gonbin Tabbinagbl. OOGCTPYKTUBTI Typrepae ekne
TaMblprapbIHAAFbI XKOFApbI KbICbIM Kanunnspapaarsl MMApoCTaTUKanbIK KbIChIMHBIH, OoFapbinayblHa akenegi, 6yn ekne iciHyiHiH
pamybiHa okenedi. Erep ©OKTAL -meH aybipaTbiH HayKacTa ga kedepri 6onca, Byn wyrbin xupyprst Bonbin caHanagsl. OKTAL
nnacTukacbiHaH KewiHri xepen enim 2% - gaH 20% - fa geniH. 3epTTenreH nauveHTTepiH, caHbiHa GaiinaHbicTel OKTAL
emaeyain, catTinik aenreiii 80% - aaH 98% - Fa AeiliH; CaTTINiK eKne BeHanapbIHbIH Keaepri AeHreiiiHe bainaHbICTbI.

KopbiTbiHAbL.OKTAIl namybiHbiH, cebenTtepi MeH NaToreHe3iH, KMWHUKaChl MEeH XWpyprusnbiK opictepiH 6iny 6yn
naTonormsHbl epTe Ke3eHAEe aHblKTayFa, HayKacTbl EMAEY TaKTUKAChIH TYCIHYre XaHe XeTinaipyre, XMpyprusnblk emaey
TaKTWKacblH JypbIC TaHOayFa MyMKiHAIK 6epeai.

Tylindi ce3dep: ©Okne K6k meMbipiapbiHbIH Mymac aHoMmasn OpeHaxbl, anudemuosnoausi, amMOpuUOsoaus, Xikmey,
KIUHUKa, XupypeusinbI emoey.
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Relevance.

Total anomalous venous connection.

Only 1% of people with congenital heart disease have
total anomalous pulmonary venous connection, a rare
congenital cardiac defect. When present, it is a fatal
anomaly, and few patients survive past the first year of life
without surgical repair. Significant advancements in surgical
technique, cardiac anesthetic, myocardial preservation, and
postoperative care for patients with this condition have been
made over the previous ten years. TAPVC in newborns and
young children continues to test the pediatric cardiac
service's capabilities in spite of this advancement [9]. In
TAPVC pulmonary veins must be connected to systemic
veins and also can be combined with other cardiac
abnormalities. Most of the patients died after birth before
the development of the cardiac surgery system. If TAPVC is
isolated there would be a significant decrease if mortality
while being treated.

Aim. In this scientific review, a comparative analysis of
literature data on the epidemiology, etiology, pathogenesis
of the disease, the main methods of treatment for various
types of total anomalous pulmonary vein drainage was
carried out.

Search strategy: Literature search was carried out in
the electronic databases PubMed, MEDLINE, Web of
Science, Google Scholar and e-library, using keywords
(congenital heart disease, total anomalous venous
connection, anatomy, morphology, embryology). Relevant
data reflecting the features of this defect were taken for
description in the review.

As this disease is uncommon even among CHD, and
because neonates are the most common patients, there
have only been a few of research conducted in this field
anywhere in the globe during the past ten years. The
search depth had to be expanded to 21 years before we
were able to gather the data we need. Of all the selected
articles for further analysis, 35 sources were included that
met the inclusion criteria and excluded duplication or
repetition of information.

Epidemiology

TAPVC is a relatively uncommon kind of cardiac
malformation, roughly seven new instances are reported for
every one hundred thousand live births each year [6, 28, 29,
32]. Monogenic illnesses such as Holt-Oram and Noonan
syndromes have been documented to be associated with
TAPVC, despite the fact that TAPVC most commonly arises as
an independent abnormality [18, 26, 32]. Despite studies of
incidences of dominant inheritance in siblings and first-degree
relatives [3, 16, 18, 25], the majority of patients diagnosed with
TAPVC do not have a history of congenital cardiac disease in
their families. There is a lack of knowledge regarding the fetal
environmental variables of TAPVC. There was a frequency of
TAPVC in men in the portal vein (3.6:1), but it was not seen in
any other TAPVC sites, according to a case series [19].
TAPVC is associated with complex heart malformations and
often contributes to the severity and poor prognosis of this
disease in patients who have heterotaxia syndrome.
Heterotaxia syndrome is a syndrome of malformations that is
characterized by abnormal left-/right-sidedness of the chest
and abdomen. On the other hand, the vast majority of cases of
TAPVC are not linked to any other important heart
abnormalities than foramen ovale and patent ductus arteriosus.

Embriology.

During embryonic development, one of the organs that
begins differentiating and functioning the earliest is the
heart. The heart originates from the cardiogenic mesoderm.
Vascular development can take place in a number of
locations, but it is particularly obvious when the heart is first
taking shape [10, 26, 33]. The fast expansion of the heart is
what gives the early embryo its characteristic "bulge"
appearance. As it forms inside the germinal disc, in the
beginning stages it appears as a simple couple of vessels
within the newly developing pericardial cavity. By folding
this disc, the heart can assume an anatomically correct
position in the chest [10, 34]. The umbilical system, the
system of the developing fetus, and the yolk system are the
three systems of the aortic and venous circulation that are
distinguishable in the blood vessels of the embryo. The
extraembryonic mesoderm of the chorion is the main in the
placental system development. It's responsible for
eradicating debris produced by the foetus and acts as a
conduit for nutrient delivery to the mama. This channel stop
its function after baby birth. Both of the embryo come the
point where the embryonic system starts, which will
transfigure into a completely formed circulatory system. The
vitelline system, which lines the outer layer of the yolk sac
and facilitates blood flow between the gut and the liver, is
found in all multicellular organisms [10, 34]. The lungs
originate as protrusions from the foregut. Later they divide
from the plexus. During this period the lungs are not
connected to the heart [24, 29, 32, 34]. At the 25-27 days
of pregnancy, the venous plexus of the lungs keeps links to
the right superior vena cava, the left superior vena cava,
and the portal system. These links are maintained for the
remainder of the pregnancy. Right and left atriums do not
connect to each other. During gravid days 27 to 29, the
major pulmonary vein protrudes from the left atrium.
Ultimately, this growth will make a connection to the major
pulmonary venous system. The right superior vena cava
and azygos vein grows form the right common cardiac
system. The left superior vena cava and the coronary sinus
develop after they enter to the left venous sinus from the left
common cardiac vein. The rise to the inferior vena cava,
ductus venosus, and portal vein are given from this system
[10, 32]. The pulmonary venous system forms by the joining
of the primary pulmonary vein and the pulmonary venous
plexus join by the end of the first month of pregnancy. The
posterior wall of the left atrium is supplied with blood by the
common pulmonary vein. Other connections resolve over
time in a healthy person [10, 16, 29, 34].

TAPVC forming an aberrant connection leads to the
absence or incomplete formation of a connection between
the common pulmonary vein and the venous system of the
lungs. This leads to expansion of the right atrium and right
ventricle, due to pulmonary venous return [29]. The
continuation of the right and left cardinal veins as well as
the umbilical vein are all factors that lead to the
development of atypical links between the veins of the lungs
[2]. Mortality is more likely to take place during the month
after birth if the lungs do not have access to a pulmonary or
a systemic link throughout that time [2]. An atrial septal
defect or an open foramen ovale is an essential component
for life support, as blood enters the left ventricle through
them. Also, the pathology may include an open ductus
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arteriosus, as one of the components [22, 23]. Among
TAPVC cases, 75% have a extensively rank communicating
tone without venous return blockage [2]. Again, 25% of
individualities witness confined and dammed systemic
venous rotation [2]. TAPVC may coexist with other cardiac
anomalies such as transposition of the great arteries, with
or without discordance, left superior vena cava accessory
etc. Also, asplenia can be seen in patients with TAPVC in %
cases [23]. In the Baltimore Washington Infant Study from
1981 to 1987, 522 newborns with CHD were analyzed
which 1.5% had TAPVC, 1/5 of cases were with
extracardiac pathology [5, 14].

Types.

TAPVC Without PVO

Symptoms are often mild at birth, and cyanosis may be
mild if there is a free departure of pulmonary blood flow
through the aberrant pulmonary junction back into the right
atrium and subsequently through the foramen ovale. All of the
blood from the pulmonary and systemic circulations mingle
together in the right atrium, which results in a full admixture.
Massive pulmonary overcirculation arises in the first few days
of life as a result of a reduction in the pulmonary vascular
resistance that occurs during the first few days of life. The
increased volume and pressure are then passed to the right
atrium and the right ventricle. By redirecting blood from the
right atrium to the left atrium, cardiac output may be kept
stable. The severity of cyanosis varies, but the oxygen
saturation can get up to the middle of the 90s, which can be
explained by a pulmonary-systemic shunt that is more than
5:1. Tachypnea and feeding difficulties emerge after delivery,
followed by substantial developmental delay and, in most
instances, mortality before the age of one year. Although the
symptoms are modest at birth, they progress as follows:
Patients may appear with symptoms like hepatomegaly,
tachycardia, and tachypnea. During the cardiac examination,
there is either no murmur or the presence of a quiet
pulmonary ejection murmur in addition to the typical presence
of an S3 gallop. An elevation can be seen on the
electrocardiogram in the right atrium and ventricle.
Additionally, the image of the right leg of the His bundle can
occasionally be seen as being incomplete. The process of
echocardiography is outlined in [16, 20].

TAPVC With PVO

Significant changes are brought about in the clinical
picture, physiology, and prognosis as a result of the
existence of PVO, which can be found in anywhere from 25
to 50 percent of patients who have TAPVC [12, 13, 16, 17].
The level of obstruction can range from a moderate
elevation in pulmonary venous pressure all the way up to
pulmonary venous atresia, which is associated with life-
threatening respiratory failure. In the first few hours after
birth, pulmonary venous hypertension and edema progress
in unison with the rise in pulmonary blood flow. These
changes often take place within the first few hours following
delivery. Pulmonary edema causes reflex vasoconstriction
of the pulmonary arteries in addition to reduced gas
exchange, all of which contribute to progressive hypoxemia
in the long run. It is not always easy to tell the symptoms
apart from those of newborn respiratory distress syndrome,
and the results of chest x-rays might be similar at times. In
the initial few hours after delivery, obstructed TAPVC may
present with only mild symptoms; nevertheless, the

condition has a tendency to worsen with time, leading to a
progressive course of hypoxemia and acidosis in spite of
intensive therapy. In circumstances in which there is
extensive TAPVC obstruction, the degree of hypoxia can
range from mild to severe, but it is virtually always severe
and does not react well to further oxygenation. This is
because severe hypoxia does not respond well to additional
oxygenation. The physiologic signs of obstructive TAPVC
often entail severe respiratory failure but more modest
cardiac abnormalities [8]. On the other hand, tachycardia
and hepatomegaly are symptoms that nearly never fail to
appear in this illness. There is a possibility that the
precordium has a murmur.

There are four types of this type of congenital heart
desease:

Supracardiac type, the abnormal connection occurs at
the supracardiac level, and the left innominate vein is
commonly involved. Other uncommon supracardiac venous
connections include the superior vena cava (SVC) and
azygos veins (AZs).

Cardiac type, when pulmonary veins connected to the
right atrium or to the coronary sinus.

Infracardiac type refers to an improper connection into
the portal veins, ductus venous, hepatic veins, or inferior
vena cava.

In the mixed type at least two distinct regions are
drained by the pulmonary veins.

In their announcement, Herlong and colleagues
presented a categorization scheme with increased
granularity. This system has a crucial connection to the
morphological and physiological changes that occur in
TAPVC. These alterations involve the parameters listed
below: (1) the degree of connections, which may be
classified as supracardiac, cardiac, infracardiac, or mixed;
(2) the presence or absence of a blockage; and (3) the
origin of the obstruction, which can be classified as
extrinsic, intrinsic, or obstructive atrial septal communication
[4, 11, 16, 35].

TAPVC: The

Supracardiac
pulmonary vein drains superiorly into the innominate
vein or superior vena cava via an ascending vertical
vein. Bove EL, Hirsch JC. Total anomalous pulmonary
venous drainage and cor triatriatum. In: Gardner TJ,
Spray TL, editors. Operative Cardiac Surgery, London:
Arnold Publishers; 2004:581-592.

Figure 1. common
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Figure 2. Cardiac TAPVC: The common pulmonary vein
drains into the coronary sinus or, on rare occasions,
individual pulmonary veins will connect directly into
the right atrium. Bove EL, Hirsch JC. Total anomalous
pulmonary venous drainage and cor triatriatum. In:
Gardner TJ, Spray TL, editors. Operative Cardiac
Surgery, London: Arnold Publishers; 2004:581-592.

Pathophysiology.

It is the mixing of oxygen-rich blood from the pulmonary
system with deoxygenated blood from the systemic venous
circulation that is the primary cause of the hemodynamic
alterations that take place during TAPVC. Cyanosis and a
lack of oxygen are the results of this in babies. Since this is
the case, TAPVC is the sixth most prevalent cause of
cyanotic heart disease.

The pathogenesis of TAPVC, as well as its clinical
appearance, is significantly influenced by a number of
important external variables. The presence or absence of
blockage at any level of the venous route is the factor that is
considered to be the most critical. There are multiple
locations where obstructions can take place, including: (1) a
confluent vein that is traveling through tissue that causes
external compression similar to intrathoracic structures
(supracardial type) or the diaphragmatic inlet (infracardial
type); (2) internal compression that is the result of a
narrowing of the lumen; and (3) the location where
confluent blood enters the systemic venous return pathway.

The intracardiac form is nearly often linked with
blockage, which typically takes place as a result of a
confluent vein making a vertical entry via the esophagus
into the diaphragm of the patient's chest. It's not very often
that the intracardiac kind is accompanied with blockage.
However, there is still a possibility of finding a blockage at
the CS or at the entry to the RA. There is an association
between venous blockage and one-half of the supracardiac
instances of TAPVC.

In addition to this, obstructive TAPVC can be caused by
a narrowing of the lumen of the left innominate vein, the
SVC, or the azygos vein. Additionally, the passage of a
vertical vein between the left pulmonary artery and the left
bronchus, which results in external compression [27], is a
probable cause of blockage. This is one of the possible
causes of obstruction.

The extent of the patient's interatrial communication is a
key factor to consider when evaluating individuals who have

Figure 3. Infracardiac TAPVC: The common pulmonary
vein drains through the diaphragm into the portal vein
or ductus venosus. Bove EL, Hirsch JC. Total
anomalous pulmonary venous drainage and cor
triatriatum. In: Gardner TJ, Spray TL, editors. Operative
Cardiac Surgery, London: Arnold Publishers;
2004:581-592.

non-obstructive TAPVC. After delivery, pulmonary
resistance begins to fall, and a suitable amount of blood
begins to reach the pulmonary bed to facilitate healthy
oxygen exchange. In the right atrium, there is a combination
of blood that has been saturated and desaturated. When a
newborn has a condition known as nonrestrictive atrial
communication, also known as a big atrial septal defect
(ASD), blood is able to enter the left ventricle of the heart
and supply the infant's systemic circulation. Even though
blood is being redirected from the right to the left side of the
body, there is still 3-5 times more blood entering the
pulmonary bed, and the pressure in the pulmonary artery
steadily increases. In neonates, hypercirculation ultimately
results in right ventricular hypertrophy, right ventricular
failure, and desaturation.

When it comes to obstructive kinds, a high pressure in
the pulmonary veins causes a rise in the hydrostatic
pressure in the capillaries, which in turn causes the
development of pulmonary edema. At the same time,
increasing pressure in the pulmonary artery causes
inadequate blood flow in the pulmonary capillaries. When
there is no quick relief coming from the clogged artery,
severe desaturation might develop.

TAPVC can present itself in a broad variety of ways,
and these symptoms are very variable depending on the
degree of blockage and the pulmonary vascular resistance.
Within the first 12 hours of a newborn's life, acute sickness
characterized by tachypnea, tachycardia, dyspnoea,
hypoxemia, and metabolic acidosis develops when there is
a significant blockage present. If the surgical repair cannot
be made, death might occur during the first few days of the
condition. On the opposite end of the range, patients who
do not have venous blockage are often asymptomatic at
birth, but they may experience tachypnea, moderate
cyanosis, and difficulty feeding in the first few weeks of their
lives. There is a progressive onset of profound
developmental delay as well as repeated infections of the
respiratory system, and only a tiny percentage of patients
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are able to survive until late childhood or adolescent if they
do not receive therapy [7].

Clinical presentation. TAPVC Without Pulmonary
Venous Obstruction

Patients could not exhibit any symptoms when they are
first born. In most cases, the symptoms of hypercirculation
in the lungs will become apparent during the first few days
of a person's existence. Babies may have difficulty
breathing, problems with eating, and a delay in their
developmental progress. The severity of cyanosis varies
from patient to patient, and some people may have just a
minor form that is asymptomatic. Patients will, at some point
in the future, develop hypertrophy of the right ventricle as
well as symptoms of right ventricular failure. At the time of
the physical examination, the patient was found to have
cyanosis, a fixed split S2, and an ejection systolic murmur.
There is a possibility that signs of right ventricular
hypertrophy and/or insufficiency are present, such as
elevation of the right ventricle, a loud P2, hepatomegaly,
and the presence of a third heart sound [1].

TAPVC with Pulmonary Venous Obstruction
The newborn phase is typically marked by acute respiratory
failure and cyanosis in patients diagnosed with obstructive
TAPVC. The presence of hypoxia, hypotension, and
tachypnea are all possible results from a physical
examination. This is a common alternative diagnosis that is
considered to be a possibility in cases of chronic pulmonary
hypertension in infants. These infants are typically ill and
require emergency surgery as soon as possible. TAPVC is
most often found to exist as a standalone heart lesion,
however it can also be seen in conjunction with other
congenital heart disorders. Patients who have heterotaxy
with polysplenia or asplenia have a greater risk of
developing TAPVC, according to studies [1, 15].

Surgical treatment

Still, it's considered a surgical exigency, if a case who
has TAPVC also has an inhibition. Immediate mortality after

TAPVC form ranges from 2% to 20%. Different sources give
different information about the success rate, which ranges
from 80% to 98%, depending on the form of TAPVC [2, 22,
23]. In 5-10% of cases, a fatal outcome is observed due to
obstruction of the pulmonary veins, despite this, success
can reach 90% [31]. The postoperative course is affected
by the anesthetic agents used, quantum of time on
cardiopulmonary bypass (CPB), aorticcross-clamp time,
depth of hypothermia, and duration of circulatory arrest [21].
Bypass alone affects coagulation, platelet function,
electrolyte balance, glycemic control, and extravascular
fluid accumulations, which affects the length of time the
case will have to remain in the neonatal ferocious care unit
(NICU) [21]. In an imperative situation, the immediate surgical
ideal is to connect the common pulmonary venous channel to
the left atrium, divide the perpendicular pulmonary tone, and
closeinter-arterial shunts, if present. The surgery demands
much of a perioperative nanny in terms of association,
planning, and prosecution. The cscrub person, and anesthesia
care provider insure that input and affair are rigorously covered
throughout the intraoperative phase. In all situations, not just
extremities, the arterial conduit is linked and twice ligated
incontinently after CPB is established. Theinter-arterial shunt
must be ligated before form to help air from entering the
systemic rotation, which could beget cerebral damage [31].
Both a single venous and single arterial cannula are used for all
forms of TAPVC. The following are the general way for surgical
form of the main types of TAPVC (ie, supracardiac, cardiac,
infracardiac).

SUPRACARDIAC TAPVC: The surgeon ligates the left-
sided vertical vein's connection to the innominate vein.
Access is gained to the left atrium, and the confluence of
the pulmonary veins in the left atrium is anastomosed for
the venous fusion (Figure 4). Concurrently, the ASD and
exposed foramen ovale are closed. After ligating the venous
confluence, the surgeon performs a direct connection with
the posterior part of the left atrium [30, 31].

s

Figure 4. Steps in the repair of supracardiac total
anomalous pulmonary venous connection.

Figure 5. Steps in the repair of a total anomalous
pulmonary venous connection to the coronary sinus.
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CARDIAC CONNECTION TO THE CORONARY
SINUS: The surgeon makes space for a large atrial junction
by slicing the coronary sinus septum and the primary
septum. When separating the left and right atria, a patch is
used to seal the newly formed ASD and the entrance of the
coronary sinus. The absence of the coronary sinus permits
all pulmonary veins and the coronary sinus to return to the
left atrium [30, 31] (Figure 5).

CARDIAC CONNECTION TO THE RIGHT ATRIUM:
The surgeon removes a portion of the atrial septum and
attaches a patch to the defect's borders and the right
atrium's posterior wall. This bypasses the defect by
rerouting blood from the pulmonary veins directly into the
left atrium (Figure 6).

Figure 6. Steps in the repair of cardiac total anomalous
pulmonary venous connection to the right atrium.
(Figures 4, 5, and 6 from Reardon M.J., Cooley D.A., Kubrusly L.
et al. Total anomalous pulmonary venous return: report of 201
patients treated surgically. Tex Heart Inst J. 1985; 12:131-141).

INFRACARDIAC CONNECTION: After establishing

cardiopulmonary  bypass, the surgeon ligates the
descending vertical vein where it enters the diaphragmatic
hiatus to avoid future flow of blood. To get to the left atrium,
an incision is made in the heart's posterior wall. Additionally,
the surgeon creates an anastomosis between the left atrium
and the venous confluence by making a cut in the anterior
wall of the venous confluence. Following the incision, the
patent ductus is subsequently sealed (Figure 7).

Conclusion.Total anomalous pulmonary venous
connection is a rare but life-threatening congenital heart
disease. The study of the causes of development and
pathogenesis, clinics of this pathology will allow to identify
this pathology at an early stage, to understand and improve
the tactics of patient management. Also, with various types
of defect, it makes sense to use various surgical methods
for the treatment of TAPVC to correctly choose the tactics
of surgical treatment.
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Figure 7.Surgical correction of infradiaphragmatic
total anomalous pulmonary venous connection.
RA = right atrium; RV=right ventricle; LV = left ventricle;
IVC = inferior vena cava
(From Amplatz K., Moller J.H. The Radiology of Congenital
Heart Disease. St Louis, Mo: Mosby Year Book; 1993).
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