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AtpuoBeHTpuKynapHusT centaneH gedekt (ABC[) e cbuetaHne 0T HUCKO pa3nonoxeH (MpuMyM) MexaynpeacbpaeH
pedekT, BXOAEH MexaykamepeH aedekT u oblia atproBeHTpukynapHa (AB) knana. IMpu YacTuyHata hopma nuncea
pedekT Mexay kamepute 1 obLyaTa knana e paszfeneHa Ha Aga otaenHu oteopa. W asete hopmm Ha ABC[] nognexar
Ha paguKanHa XupypruyHa Kopekums — nnacTuka Ha centanuute gedektv u Ha AB knanute. CnefonepaTnBHOTO eX0-
Kap,qmorpanCKo npocnenaBaHe BKNOYBa OLlEHKa Ha: OCTaTb4HU LUBHTOBE Ha NpeACcbpaHO U Ha KaMepPHO HUBO; (byHKLWI-
ATa Ha AB knanuTe; eBeHTyanHa o6CTPyKLMS Ha KPBBOTOKA B NEBOKAMEPHUS U3XOAEH MbT; pasMepuTe W (yHKLMATA Ha
kamepuTe; MHAMPEKTHO onpeaensHe Ha HansraHeTo B 6enogpobHaTa apTepus.

aTPUOBEHTPMKYNAPEH CenTaneH AedekT, X1pypruuHa KOpeKLys, CnefonepaTBHO eXokapaMorpadcko npocreassaHqe
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Atrioventricular septal defect (AVSD) is a combination of an atrial septal defect type ostium primum, an inlet ventricular

Abstract.
septal defect, and a common atrioventricular (AV) valve. In the partial type, there is no ventricular communication, and the
common AV valve is divided into two separate orifices. Both kinds of AVSD can be corrected surgically through closure
of the septal defects and AV valve plasty. The postoperative echocardiographic follow-up includes an assessment of
residual septal defects, AV valve function, left ventricular outflow tract obstruction, ventricular dimensions and function,
and indirect estimation of pulmonary artery pressure.

Key words: atrioventricular septal defects, surgical correction, postoperative echocardiographic assessment

Address Dr. Zornitsa Vassileva, Pediatric Cardiology Clinic, National Heart Hospital — Sofia, 65, Konyovitsa Str.,

for correspondence:  e-mail: drvass@abv.bg, GSM: 00359898319361

BbBEOQEHME INTRODUCTION

ATPrOBEHTPUKYNapHUAT cenTaneH aedekt (ABCL) e
KOMMMeKcHa BpogeHa cbpaedHa mandopmaumnsa (BCM),
npencrtaenseawa okono 7% ot Bcuukn BCM [1, 2, 3].
MenHnat ABCO (MABC[) BkntouBa CbYeTaHUe OT HUCKO
pasnonoxeH (MpuMyMm) MexaynpeacbpaeH aedekT
(MMNAO), BxogeH mexaykamepeH gedekt (MKL) n obwa
aTtpuoBeHTpukyrnapHa (AB) knana ¢ 5 nnatHa. lNMpu yac-
TmuHus ABC[] (HABC[) nunceBa kamepHa KOMMOHEHTa
Ha gedekTa 1 obwara AB knana e pasgeneHa Ha gge
nonoBuHW. JednHnTnBHOTO nevenne n Ha NMABCL, n Ha
YABCL e X1pypru4Ho, Kato Han-4ecTo ce U3BbpLUBA pa-

Atrioventricular septal defect (AVSD) is a com-
plex congenital heart defect (CHD) which compris-
es about 7% of all CHD’s [1, 2, 3]. Complete AVSD
(CAVSD) includes a combination of a primum atri-
al septal defect (ASD), an inlet ventricular septal
defect (VSD), and a common atrioventricular (AV)-
valve with five leaflets; in the partial AYSD (PAVSD)
there is no VSD and the common AV-valve is sep-
arated into two orifices. The definitive treatment of
both CAVSD and PAVSD is surgical and involves
closure of the septal defects and AV-valve plasty.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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OMnKarnHa Kopekumusa ¢ nnacTtuka Ha centanHuTe gedekTn
1 Ha AB knanute. OnepupaH1Te nauneHTn nognexar Ha
PenoBHO exokapamorpadCcko npocneasiBaHe.

AHATOMUWYHU XAPAKTEPUCTUKU HA ABC[1

LLlect ca aHaTOMWYHUTE XaPaKTEPUCTMKW, KOUTO
ce HabnwogasaT npu Bcuykm dopmu Ha ABCLH [4, 5]:
ninca Ha aTpuOBEHTPUKYynapeH cenTtym; obwa AB
Bpb3Ka; AMCMPONOpUUS MEXOY BXogHATa U usxogHarta
YacT Ha nsiBaTa Kamepa CbC CKbCSIBaHe Ha BXoaHaTa u
yOobikaBaHe Ha usxogHata vacT (T.Hap. deghopmayusi
mun “nebedoea wus“); abHOPMHO pa3nonoXeHne Ha
nanunapHUTe MyCKynm ¢ potaums no nocoka obpatHa
Ha YacoBHMKOBaTa CcTperika; abHOpMHa KoHMrypaums
Ha nnaTtHaTta Ha AB knanara, kouTo ca 5 Ha 6pon 1 ca
C pasnuyHa no CTeneH AUCnnasus; HanMyne Ha uenka
(cleft) Ha naBaTa nonoeuHa Ha AB knanara.

ABC[] ce pasgens Han-o6wo Ha nbneH (MABC[L)
n yactnyeH (YABCL). MNpu nbnHata dopma obUKHO-
BEHO MMa ostium primum mMexaynpeacbpaeH gedekT
Mexay AONHUS Kpawl Ha MpeacbpOHust cenTyM U rop-
HaTa NoBbPXHOCT Ha obLata AB knana u ronsma mex-
AyKamepHa koMyHuKaums (BXOOEH MexayKkamMepeH ae-
dekT) mexay rpebeHa Ha MexaykaMepHust cenTym U
AorHaTta noBpbXHOCT Ha obwata AB knana. MNpn YAB-
C[I mocTtyBawmTe nnaTHa cpacTeaT ¢ KpecTta (rpebeH,
O1no) Ha MexaykamepHust CenTym, KaTto ocTaBa camo
MexaynpeacbpaHa KoMyHukaums tun ostium primum.
W npn gBete dopmu e Hanuue obw, AB knaneH npbe-
TEH, KaTto eAuHcTBeHaTa pasnuka mexay NABCL wu
YABC/[] e HanMumneTo Ha TbKaH, KOSITO pasaenst oba-
Ta AB-knana Ha gBa otBopa npu YABC[ (cour. 1).

Patients after surgical correction of AVSD are sub-
ject to follow-up through regular echocardiographic
examinations.

ANATOMICAL FEATURES OF AVSD

Six anatomical features are seen by all types of
AVSD [4, 5]: lack of atrioventricular septum; common
atrioventricular connection; disproportion between
the inlet and outlet part of the left ventricle with short-
ening of the inlet and elongation of the outlet (the so
called ,,gooseneck deformity”); abnormal position
of the papillary muscles with counterclockwise rota-
tion; abnormal AV valve leaflets which are five and
have a different degree of dysplasia; presence of a
cleft of the left AV valve.

AVSD can be divided into two types: complete
(CAVSD) and partial (PAVSD). In CAVSD there is an
ostium primum atrial septal defect between the inferior
part of the interatrial septum and the superior surface of
the common AV valve and a large interventricular com-
munication (inlet VSD) between the crest of the ven-
tricular septum and the inferior surface of the common
AV valve. In PAVSD the bridging leaflets are attached
to the crest of the ventricular septum leaving only an
interatrial communication of the ostium primum type. In
both forms of AVSD there is a common AV valve ring
and the only difference between the CAVSD and the
PAVSD is the presence of tissue dividing the common
AV valve into two separate orifices in PAVSD (Fig. 1).

®wur. 1. A. Mbvnen ABCI1 — nornen ot npeacepavsaTta. Budyanusnpa ce obwarta AB knana ¢ 5 nnatHa. B. Yactuuen ABC[l — TbkaH pasgenst

oTBOpa Ha obwiata AB knana Ha ABe NONoBuHM [6]

Fig. 1. A. Complete AVSD — perspective from the atria. The common AV valve with five leaflets is seen. B. Partial AVSD — there is tissue dividing

the common AV valve into two halves [6]
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XUPYPrMYHO NEYEHUE HA ABC[]

PagnkanHa kopekums Ha MNMABC[ obukHoBeHO ce
ocCblUecTBSABa NpU KbpMayeTta Ha Bb3pacT oT 4 go 6
Meceua C Len npeaoTepaTsiBaHe Ha pa3BUTUETO Ha He-
obpaTtuma 6enogpobHa cbaoBOOGCTPYKTUMBHA GonecT
(BCOB). Npun YABC[] pagmkanHaTa KOpekumsi Moxe aa
ce OTNoXu Ao 3-5-roguliHa Bb3pacr.

PagukanHa xvpypru4yHa Kopekums

3a nmbpBuU NbT XUpypruvHa kopekuus Ha MNMABC e
onucaHa ot Lillehei n cbTp. npes 1955 r. [7, 8]. Pagu-
KarnHaTa KOpeKLMsi Ce OCbLUEeCTBSABaA MOA4 Kapauomnyn-
MoHarneH 6arnac, kato npu YyactmyHnsa ABCL ce ocb-
LLlecTBsIBA Nnactvka Ha mexaynpeacbpaHusa gedekt
C nepvikapeH nartd v nnactuka Ha nsearta AB knana
(cour. 2), a npm nbnHMA ABCL, ce n3ebplLuBa 3aTBapsiHe
Ha MexaynpeacbpaHUsa 1 Ha MexaykaMmepHus gedekT
1 nnacTtuka Ha AB knanuTe.

3aTBapsiHETO Ha cenTanHuTe KOMYHMKaUUU MOXe
[a Ce OCbLLECTBM C eVH NaT4y unu ¢ Aea natya (nepwu-
Kap4eH MInm JakpoHOB 3a MeXaynpeacbpaHus gedekT
N 0AKPOHOB 3a MexaykamepHus aedekt) (dur. 3 n 4).

Mpu BCcnykM cnyyvam obwarta AB knana ce pasge-
NS Ha NsIB U Ha JeCeH KOMMOHEHT, KaTo T.Hap Ksie¢ghm
Ha /17eama KJiana ce 3aTtBaps MbfHO WUMN YaCTUYHO
B 3aBMCMMOCT OT aHaTOMusiTa Ha NogknanHWs anapar.
B HsKoM criyyan ¢ no-mManbk MexaykamepeH gedekT
BMM3a B cbobpaxkeHne ABCTpanuickata TexHuKa (cy-
Typa Ha MexaykamepHusi AedekT, 3aTBapsiHe Ha Kned-
Ta Ha naeata nonosuHa Ha AB knanara, nnacTuka Ha
npuMmyM gedekTa ¢ nepukapgeH nary) (gur. 5).

®dur. 2. TexHrKa Ha 3aTBapsiHe Ha NPUMYM NPEeACbPAHNS AedekT npu
yactuyeH ABC[ ¢ eguH naty. LA — nsiBo npeacbpave, LV — nsiBa ka-
mepa, RA — gscHo npeacepave, RV —agacHa kamepa [9]

Fig. 2. Single-patch technique for PAVSD closure. LA — left atrium,
LV — left ventricle, RA — right atrium, RV — right ventricle

SURGICAL TREATMENT OF AVSD

Radical surgical correction of CAVSD is usually
performed in infants aged 4 to 6 months to prevent ir-
reversible pulmonary vascular disease. In PAVSD the
surgical correction can be postponed until the age of 3
to 5 years.

Radical surgical correction

The first surgical correction of CAVSD is de-
scribed by Lillehei et al. in 1955 [6, 7]. The oper-
ation is performed under cardiopulmonary bypass
and includes ASD closure with a pericardial patch
and left AV valve plasty in PAVSD (Fig. 2), and ASD
and VSD closure and AV valve plasty in CAVSD.
The closure of the septal communications can be
performed with one or two patches (pericardial or
a Dacron patch for the ASD and a Dacron patch for
the VSD (Fig. 3 and 4). In all cases, the common
AV valve is divided into a right and a left component
and the so-called cleft is closed totally or partially
depending on the anatomy of the subvalvular ap-
paratus. In some patients with a smaller VSD the
Australian technique can be utilized (VSD suture,
closure of the cleft of the left AV valve, and ASD
closure with a pericardial patch) (Fig. 5).

®ur. 3. Cxema Ha kopekums Ha nbneH ABC[ ¢ asa natya. Nepukapa-
HUAT NaTy, M3MNON3BaH 3a 3aTBapsiHe Ha MexaynpeacbpAHUs AedekT
(B 3eneHo) 1 [JakpOHOBUAT NaTy 3a MexaykamepHusa aedekT (B vep-
BEHO) ce 3aluvBaT eauH 3a apyr. [natHata Ha oblwarta AB-knana ce
npuKpeneaT kbM NaT4yoBETE MO TakbB HaYMH, Ye knanata fa ce pas-
nenu Ha gga oteopa. LA — nsBo npeacwbpaue, LV — naga kamepa, RA
— ascHo npeacbpave, RV —gsacHa kamepa, ¢s — kopoHapeH cuHyc [10]

Fig. 3. Two-patch technique for CAVSD surgical correction. The pericardial
patch used for ASD closure (green) and the Dacron patch utilized for
VSD closure (red) are sewn together. The common AV-valve leaflets are
attached to the patches so that the valve is separated into two orifices. LA
— left atrium, LV — left ventricle, RA — right atrium, RV — right ventricle [10]
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®ur. 4. lMatoaHaTtomu-
YeH npenapat Ha na-
UMEeHT cren pagvkanHa
KOpeKuMsi Ha  MbreH
ABC[ c gga natya. C a
e 0603Ha4eH naTybT, U3-
ronseaH 3a 3aTBapsiHe
Ha MexaynpeacbpaHuUs
nedekT, a ¢ v — To3u 3a
3aTBapsiHe Ha MexzayKa-
MepHus pedekt. LA —
nsBo npeacbpave, LV
— nsBa kamepa [10]

Fig. 4. Pathoanatomical
specimen of a patient
after radical correction

of CAVSD with two patches (a - atrial septal defect patch, v - ventricular
septal defect patch). LA — left atrium, LV — left ventricle [10]

CnEOONEPATUBHO NPOCNEQSABAHE
HA NAUMEHTUTE ¢ ABC[]

CneponepatvBHata exokapauorpadcka OLeHKa
npv NauneHTN creq pagukanHa KOpeKumsi Ha MbeH U
Ha YactnyeH ABC[] nma 3a uen onpegensHe Ha [11]:

1. Hanuyue Ha ocmambyeH WbHM Ha npedcbPOHO
Hugo (pue. 6-11) u/unu Ha kamepHO HUBO (huz 12-13)
— pasmep Ha ocmambyHUS 0eheKkm, rocoka Ha WbHmMa

®ur. 6. YactnyeH ABC/ cnepn paavkanHa Kopekums — CbC cTpenkaTa
€ 03HayeH NaT4ybT, C KOWUTO € 3aTBOPEH MpUMyM AedeKTbT U KOWUTO
nsrnexaa Manko no-xunepexoreHeH OT ocTaHanaTta 4YacT Ha npea-
cbpaHaTa nperpaga

Fig. 6. Partial AVSD after surgical correction — the arrow points to the
atrial septal defect patch that looks more hyperechogenic compared
to the remaining part of the atrial septum

®ur. 5. MogundumumpaHa
TEXHVKa 3a 3aTBapsiHe Ha
nbneH ABC[I c eanH naty
(ABCTpanuiicka TeXHKKa).
Korato mexagykaMmepHusAT
nedekT e Manbk, € Bb3-
MOXHO [a Ce OCbLLEeCTBU
pagukanHa Kopekuusi ¢
e[VH naT4, KOWTOo ce u3-
rnonsea 3a 3aTBapsiHe Ha
npuMyM  NpeacbpaHust
nedekT, a Mexaykamep-
HUAT gedekT ce 3aTBaps
ypes OMPEKTEH LUEB KbM
MOCTyBaLUMTe MnaTtHa Ha
obwarta AB knana [9]

Fig. 5. Modified technique for CAVSD closure with one patch
(Australian technique). When the VSD is small, it is possible to
perform surgical correction with a single patch used for ASD closure
while the VSD is closed through direct sutures to the bridging leaflets
of the AV valve [9]

POSTOPERATIVE ECHOCARDIOGRAPHIC
ASSESSMENT OF PATIENTS WITH AVSD

The postoperative echocardiographic evaluation
of the patients after surgical correction of PAVSD and
CAVSD aims to assess:

1. The presence of residual shunting on the atrial
level (Fig. 6-11) and/or ventricular level (Fig. 12-13) —
residual defect size, and shunt direction

®ur. 7. AnvkanHa YeTUPUKYXMHHA NPOEKLMsA B CUCTONA Ha MaumneHT
cnep pagvkanHa kopekuusi Ha yactmdeH ABC[. LlenoctTta Ha mex-
AynpeacbpAHus cenTyM e Bb3CTaHOBEHa, NpaBu BrievatrieHve, ye
okayBaHeTo Ha aBeTe AB knanu e Ha eQHO HMBO

Fig. 7. Apical four-chamber view in systole in a patient after surgical
correction of a partial AVSD. The entirety of the atrial septum is
restored; the two AV valves insert at the same level
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dur. 8. lMauneHTbT
oT dour. 7 B guactona
— npaBu Brevarne-
HMe no-aucnnacTuny-
HUAT BWO Ha nnat-
HaTa Ha nseata AB
knana

Fig. 8. The patient
from Fig. 7 in diasto-
le — the left AV-valve
looks dysplastic

®ur. 10. MaumreHT c
yacTtnyeH ABCL cnen
pagMkanHa Kopekumst
— or cybkocTtaneH
cpes3 C LBEeTeH gonnep
Ce IeMOHCTpVMpa Nnun-
cata Ha oOcTaTbyeH
LWBHT Ha HMBOTO Ha
nnactukata Ha ML
npymMym

Fig. 10. Patient with
a partial AVSD after
surgical correction —
from subcostal view
the lack of residual

shunting at the level of the primum defect closure is demonstrated

dur. 12. AnvkanHa YeTUpuky-
XWHHa NPOEeKUMs Npy nauneHT
cnep pagvikanHa Kopekums Ha
nbneH ABCL. VM3obpa3ssiBa ce
natybT Ha Mexaynpeacbpa-
HUS AedekT (YepBeHa cTpen-
Ka), KakTo M TO3M Ha Mex-
aykamepHus pgedpekt (6sina
cTpenka). lNpasu BnevatnexHne
n3BeCTHa Aesakcauns mexagy
natya u octaHanarta 4yacT Ha
MexaykamepHus cenTym, Tbi
KaTo rmopagu ekcrnaHsusTa Ha
nedekta KbM cybaopTHaTta
30Ha XMpypreT e wu3nonasan
no-ronsiM naty

Fig. 12. Apical four-chamber
view in a patient after radical

correction of a CAVSD. Both the ASD (red arrow) and the VSD
patches (white arrow) are visible. There is a malalignment between
the VSD patch and the remaining part of the interventricular septum
as the surgeon has used a larger patch because of the expansion of
the VSD to the subaortic region

dur. 9. AnukanHa
YETUPUKYXMHHA Mpo-
eKkuMs Mmpv  naumeHT
crieq pagukanHa Ko-
peKkuMsi Ha YacTuyeH
ABCL. C ueTHus oo-
nrep He ce yCTaHOBSs-
Ba OCTaTbY€eH LUBHT

Fig. 9. Apical
four-chamber view
in a patient after
surgical correction
of a partial AVSD.
There is no residual
shunting visible on
color Doppler

®dur. 11. CybkocTtanHa
npoeKuns nNpu naumeHT
crnef pagMkanHa Kope-
Kumst Ha nbneH ABCL c
ocTaBeH hopameH oBa-
e, Npes KoWMTo ce peanu-
3upa NsIBO-AECEH LUbHT

Fig. 11. Subcostal view
in a patient after surgical
correction of CAVSD -
left-to-right shunting at
the level of the artificial
oval foramen is visible

®ur. 13. AnvkanHa YeTUpUKyXMHHA NPoeKuMs npu CbluMa na-
LMEHT OT cour. 12 — npe3 ropHaTa 4YacT Ha 3annarkara Ha Mex-
AykamepHusi fedekT ce peanusnpa MHOMO Marnbk OCTaTb4eH
NSABO-AECEH LWbHT

Fig. 13. Apical four-chamber view by the patient from figure 12
— there is a very small residual left-to-right shunting through the
superior part of the VSD patch
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2. ®yHKUYUs Ha niseama AB kniarna — Hanu4ue Ha UHCY-
huyueHyuUs unu cmeHo3a U oUeHKa Ha msixHama cmerneH

Ha dur. 14-16 ca npeacraBeHun exorpadyckmute 06-
pasu Ha feTe crieq pagvkanHa KOpekuus Ha MbreH
ABC[ cbc cyTypa Ha knedra.

WHcydumumeHumsTa Ha nssaTta nornosuHa Ha AB
knanata (dwur. 17) € Han-4eCcTOTO NOCTOMNEPaTUBHO YC-
NOXHEHWe 1 Har-YecTaTta npuyrHa 3a peornepaumuu.

Mo-psigko ce ycTtaHoBsBa CTeHO3a B obnacTTa Ha
nasata nonosuHa Ha AB knanata (dur. 20-23) crneg
pagukarnHa ornepatuBHa KOpekums.

Cnep peonepaums ¢ YaCTUYHO OTBapsiHe Ha Kned-
Ta npv NpeacTaBeHns No-rope nauneHT Hama exorpad-
CKW JaHHM 3a MUTparnHa cteHosa (pur.24-26).

Cnep cyTypa Ha knedTa npegHoOTo NNaTHoO Ha ns-
BaTa nonosuHa Ha AB-knanara, To uarnexaga xunepe-
XOreHHo (cpur. 27).

®ur. 14. AnukanHa YeTMPUKYXMHHA NPOEKLIMS, C XUMNEPEXOrEHHOCT B
obractTa Ha nnacTvkaTta Ha NpefHoTo MnaTHo Ha nsieata AB-knana
1 B obnacTTa Ha naya, U3nonaBaH 3a 3aTBapsiHe Ha MeXayKamepHUs
nedekr

Fig. 14. Apical four-chamber view demonstrating hyperechogenicity
in the area of the plasty of the anterior bridging leaflet and the VSD
patch

2. The AV valve function — regurgitation or stenosis
and their degree

Fig. 14, 15, and 16 demonstrate the echocardio-
graphic images in a child after surgical correction
of a CAVSD with a cleft suture. The left AV valve
regurgitation (Fig. 17) is the most common post-
operative complication and the most common indi-
cation for reoperation. Postoperative left AV valve
stenosis (Fig. 20-23) is seen in a small number of
patients after AVSD surgery. After reoperation with
a partial cleft opening in the above patient, there
are no echocardiographic signs of mitral stenosis
(Fig. 24-26).

After suturing the cleft of the anterior leaflet of the
left AV valve it looks hyperechogenic (Fig. 27).

®dwur. 15. AB knanata ot cybkoctanHa nsiBa npegHa Koca npoekums
— CblMA naumeHT oT dur. 14 ¢ nsobpassisaHe Ha obliata AB knana,
KOSITO e pasfeneHa Ha [Be MNOMNoBWHU — NsBa (YepBeHa cTpernka) u
asicHa (6sina cTpenka)

Fig. 15. Subcostal left anterior oblique view in the patient from figure
14 demonstrating the division of the AV-valve into two halves — left
(red arrow) and right (white arrow)

®ur. 16. NapactepHanHa KbCoOOCEBa MPOEKLUUS HA HUBO MUTpanHa kna-
na, oT KoATO ce n3obpassiBa Bb3CTaHOBEHATa LANOCT Ha NPEAHOTO NnaTHO
cnep cyTypa Ha knedra

Fig. 16. Parasternal short-axis view at the level of the mitral valve showing
the restored entirety of the anterior leaflet after suturing the cleft
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®ur. 17. AnvkanHa YeTUPUKYXUHHa NPOeKUMs Npy naumeHT
cnep pagvkanHa kopekumsi Ha nmbrneH ABCH. A. Busyanu-
3upar ce gucnnacTtuyHarta nsisa nonosuHa Ha AB-knanara,
KaKTo 1 3annaTkara, 13nonssaHa 3a 3aTBapsiHe Ha Mexzayka-
mMepHus gedext. B. B cuctona ¢ uBeteH [lonnep ce gokas-
Ba BMCOKOCTEMEHHA MOCTOMNepaTMBHA WHCY(ULMEHLNS Ha
AB-knanarta, CbCTaBeHa OT Tpu [JKeTa — Ha-ronemMusT e B
LileHTpanHara 4yacT Ha fisiBata nonoBuHa Ha AB-knanara, BTo-
puaT e B obnactta Ha knedra n TPETUAT — B LieHTpanHara
YyacT Ha asicHaTa nonosuHa Ha AB knanata

Fig. 17. Apical four-chamber view in a patient after radical
correction of a CAVSD. A. The dysplastic left half of the AV
valve and the VSD patch are visualized. B. In systole, there
is a severe postoperative AV valve regurgitation consisting
of three jets — the largest one is in the central part of the
left AV valve, the second one is in the region of the cleft,
and the third one is in the central part of the right AV-valve.

®ur. 18. AnnkanHa YeTUPMKYXUHHA NPOEKLMS NPU NaUMeHT crep pa-
AvkanHa kopekums Ha ABC. MNoctonepaTnBHO ce yCcTaHOBSBA NEKO-
CTeneHHa NHcyduLMeHLMs Ha ABeTe NonoBuHU Ha AB knanata

Fig.18. Apical four-chamber view in a patient after surgical correction

of a CAVSD. Postoperatively, there is mild regurgitation of both halves
of the AV valve

®ur. 20. AnvkanHa YeTUPUKyXMHHA NPOeKLMsi NPV NauUeHT CbC CTe-
Ho3a Ha naBaTta AB knana cnep kopekums Ha YABC[. MNpasaT Bne-
YyaTneHue TypOyneHTHOCTTa Ha BXOASALIMSA KPBBOTOK Mpe3 knanara,
KaKTo 1 nspaseHata gunarauus Ha NsBOTO NpeACbpAVe.

Fig. 20. Apical four-chamber view in a patient with PAVSD in whom
postoperative left AV valve stenosis is present. There is turbulence of
the inflow through the valve as well as marked left atrial dilation

®ur. 19. AnnkanHa YeTUPUKYXMHHA NPOEKLMS NpU NaUMeHT crep pa-
AvikanHa kopekuusi Ha ABC[], KOMTO e C yMepeHn MHCY(DULMEHLIMN Ha
ABeTe nonosuHu Ha AB knanHaTta

Fig.19. Apical four-chamber view in a patient after surgical correction
of a CAVSD in whom moderate regurgitation of both halves of the AV
valve is demonstrated

Lt
=
243 cmis
Vmean 167 emis
Max PG 24 mmHg
Mean PG 14 mmHg
VTl 46,2 cm
+ Val 253 cmis
PG

Vmax

®ur. 21. AnvkanHa YeTUPUKyXUHHA NPOEeKLUst Npu nauneHTa ot ur.
20. Hanuue ca exorpadhckum OaHHM 3a BUCOKOCTEMNEHHaA MuUTparHa
CTeHOo3a € NUKOB rpagueHT 24 mm Hg, cpegeH 14 mm Hg

Fig. 21. Apical four-chamber view by the patient from figure 20. There
are echocardiographic criteria for severe mitral valve stenosis with a
peak Doppler gradient 24 mm Hg, mean 14 mm Hg
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®ur. 22. ManunapHu-
Te MyCKyrnu Ha nsiBata
AB-knana ca pa3ro-
NOXeHW MHoro 6rm3o : . - Aok Diam
€VH [0 Apyr, KOeTo E LAAD (MM)
e puckoB bakTop 3a

nocrtornepaTmMBHa CTe-
Ho3a.  AHTeponarte-
panHusaT  nanunapeH
myckyn (6sna ctpen-
Ka) e poTvpaH no no-
coka obpaTtHa Ha 4a-
COBHUKOBATa CTperka
n e MHoro 6nu3o Jo
noctepoMeamvanHus
(4epBeHa cTpenka)

= L& Dimsan

Fig. 22. The papillary : —— _— =

muscles of the left AV-valve are very close to each other which is a  ®wur. 23. MNapacTepHanHa gbnroocesa NPoeKUUsi NpW NaumneHTa ot ur.

risk factor for postoperative stenosis. The anterolateral papillary muscle 20, 21 1 22. Hanuue e ekctpeMHa aunartaums Ha NsBoTo npeachpave.

(white arrow) is rotated counterclockwise and is very close to the

posteromedial one (red arrow) Fig. 23. Parasternal long-axis view by the patient from figures 20, 21
and 22. There is extreme left atrial dilation.

+ Vmax 153 em/

§ Vmean 107 cmis
Max PG 9 mmHg
Maan PG 5 mmHg
VTl I2.2em

S
92 4

®dur. 24. AnvkanHa YeTUpPUKYXMHHa Npoekums cneq peonepauusata. @wur. 25. MamepeHnaT nvkoB rpagveHT npes nasata AB knana e 9
C uBeTeH gonnep ce n3obpassBa NammHapeH KpbBOTOK Mpe3 MuT- mm Hg, cpeaHusT e 5 mm Hg, ¢ uBeTHWSA fgonnep ce usobpasssa
panHaTta knana yMepeHa UHcyurumeHumst

Fig. 24. Apical four-chamber view after the reoperation. The color Fig.25. The peak Doppler gradient through the left AV-valve is
Doppler shows laminar flow through the left AV-valve 9 mmHg, the mean gradient is 5 mmHg; the color Doppler shows
moderate regurgitation.

dwur. 26. MapacTepHasiHa KbCOOCEBA NMPOEKLMS NPU ChLUUS NaLMEHT, OT KOsi-
TO Ce BM3yanuaunpa 4acTU4YHO OTBOPEHUSIT knedT (CTperka)

Fig. 26. Parasternal short-axis view by the same patient demonstrating the
partially open cleft
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dur. 27. MNMapacTepHanHa KbCOOCEBa MPOEKUMS Ha HMBO NsBa MOMoBUHA
Ha AB-knanata npu nauveHT crnen pagukanHa kopekums Ha ABCL. Busya-
nm3vpa ce XuUnepexoreHHoTo, 3aaebeneHo npedHoO NnaTHO cref cyTypa Ha
knegra

Fig.27. Parasternal short-axis view at the level of the left AV valve after
surgical correction of CAVSD. The anterior leaflet is hyperechogenic after
the cleft suture

B HsKoM cnyyau ce Hanara MUTPariHO KrnanHo npote-
3upaHe 3a pasnuyHoO BpeMe cren pagukanHa Kopekums
Ha ABC[, Hai-4eCcTo nopagm BUCOKOCTENEHHA NocTore-
paTuBHa WHCY(UUMEHUNSA Ha nsiBaTa nonosuHa Ha AB
Krnanara, KoraTo penacTvkaTta € HeBb3MoxxHa (dour. 28).

3. OueHka Ha nesokamepHusi uaxooeH nbm (JIKUI)
3a eseHmMyasTHomo Hasau4ue Ha o6CmpyKyusi Ha Kpb-
somoka (¢hue. 29, 30).

Mopagn cneumduyHNTE aHaTOMUYHU OCOBEHOCTM
Ha JIKI npn ABCL, nauneHTuTe ca npegpasnonoxe-
HW KbM pas3BuTUE Ha OOCTPyKUUSA B Ta3u obnacT, NoHs-
Kora roavHu cneg XxmpypruyHa Kopekumsi.

Pasmepute 1 dhyHKUMATA Ha KamepUuTe

Cnepn pagukanHa kopekunsa Ha ABC/LL e BaxxHO npo-
cnegsiBaHETO Ha pasMepuTe U PYHKUMUATA Ha KaMepu-
Te. MNpun yactuuHms ABC[] cneq oTCTpaHsiBaHe Ha LUbH-
Ta Ha NpeAcbpAHO HMBO OBMKHOBEHO ce Habnopaea
Obp3a perpecust Ha gecHokaMepHaTa gunartauus. MNMpu
nbnHua ABC/l 6e3 xeMoAMHaMU4YHO 3HAYMMK OCTaTbYy-

In some cases, a mechanical mitral valve place-
ment is required at different times after surgical cor-
rection of AVSD, most often because of severe left
AV valve regurgitation when re-plasty is impossible
(Fig. 28).

3. Left ventricular outflow tract (LVOT) evaluation
for obstruction of blood flow (Fig. 29 and 30).

Because of the specific anatomical features of
the LVOT in AVSD, the patients are prone to devel-
op obstruction in this area sometimes years after
surgery.

Ventricular size and function

It is very important to follow ventricular size and
function after surgical correction of AVSD. In PAVSD,
after the removal of the atrial level shunt, a very rap-
id regression of the right ventricular dilation is seen.
In CAVSD without any significant residual lesions af-

®wur. 28. MaumeHT ¢ nbneH ABC[] ¢ umnnaHTMpaHa MexaHuyHa knana Ha
MWUTPanHo MSCTO Nopajyn BUCOKOCTENEHHa UHCY(MLMEHLMS Ha NsiBaTa nomno-
BUHa Ha AB knanata 8 rognHu crnep pagukanHata Kopekums

Fig. 28. Patient with implanted mechanical mitral valve 8 years after the
radical correction because of severe postoperative regurgitation of the left
AV valve
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®ur. 29. MNaumeHT ¢ UMNNaHTMpaHa MexaHu4yHa MmuTpanHa knana
nopaan BWUCOKOCTEMNeHHa WMHCyduMumeHums Ha nasata AB knana
cnep pagukanHa kopekums Ha nbneH ABCL cbC CNOHTaAHHO 3aTBO-
peHa kamepHa komnoHeHTa. OT napacTepHanHa Abnroocesa npo-
eKLMs ce BU3yanuavpa yAbIDKEHWUAT NneBoKaMepeH M3XodeH MbT
CbC cybaopTHa CTeHo3a Mo ABOEH MeXaHU3bM — OT MPOTPy3nsATa Ha
MUTpanHaTta knana u ot pubposeH cybeTpar. [NpaBu BnevyatneHve
KOHLeHTpUYHaTa Xuneptpodusa Ha nasa kamepa

Fig. 29. Patient with implanted mechanical mitral valve because of
severe regurgitation of the left AV valve after surgical correction of
CASD with a spontaneous closure of the ventricular septal defect.
The parasternal long-axis view demonstrates the elongated left
ventricular outflow tract with subaortic stenosis caused by a double
mechanism — mechanical valve protrusion and a fibrous substrate

HM Nne3un pasmepute M yHKUMSATA Ha Kamepute ce
HOpManusupaTt B KpaTku CPOKOBE crie onepauusita,
KaTo MbJIHOTO Bb3CTaHOBsIBAHE Ha cenTanHata KuHe-
TUKa OTHEMA HSIKONKO Mecela.

OueHKa Ha MHOUPEKTHU Npu3Haum 3a 6enopa-
pobHa xunepToHusa

MaumeHTuTE C pagukanHo kopurmpad ABC[, tpsibsa
[a ce npocneassat exorpaddcku 3a MHONPEKTHN NpU3Ha-
un Ha 6enogpobHa XMNepTOHWS], KOSITO B PeOKn criydam
MOXe [a ce pasBue roavHu creg onepaumsta, ocobeHo
npv geuata ¢ Tpusomms 21. OueHsaBar ce pasmepuTe U1
yHKUMSTA Ha AsicHaTa kamepa, cenTarnHarta KMHeTMKa,
pasmMepbT Ha GenogpobHaTa apTepusi, CUCTOMNHOTO Ha-
nsiraHe B AsicHaTa Kamepa, OLEeHEHO cropep, TPUKyCnu-
JanHara MHcyuumneHunsi, n CPeEQHOTO M ANACTONHOTO
HansraHe B G6enogpobHaTa apTepusi, OLeHeHW cnopen
nynMOHanHata WHCYy(UUMEHLMS!, akcenepaLMoHHOTO
BpeMe Ha KpbBOTOKa npes3 nyriMoHanHarta knana

3AKNIOYEHUE

B 3akntodeHune, ATPUOBEHTPUKYIAPHUAT cenTalieH
ﬂ,e(*)eKT € KOMIJiekCHa Mancbopmau,wﬂ, KOATO noanexu
Ha paguvKariHa XupypruvdHa Kkopekuuna, Ho 4opu 1 cnen
onepaunAaTa UN3ncCKkBa OOXMBOTHO EXOKap,D,MOFpa(bCKO
npocnendaBaHe 3a OCTaTb4HU ,El,ed)eKTI/I nnm eBornTUB-

®ur. 30. MNapacTepHanHa AbNroocesa NPOEKLUS NPU CbLUMS NaLneHT
ot cpur. 29. C uBeTeH gonnep ce nsobpassiBa yCKOPEHWNETO Ha KPbBO-
Toka B JIKAIM

Fig. 30. Parasternal long-axis view by the same patient from Fig. 29.
The color Doppler demonstrates blood flow acceleration in the left
ventricular outflow tract.

ter surgery, the ventricular sizes and function return
to normal in a short period while the complete res-
toration of the normal septal kinetics takes several
months.

Evaluation for indirect signs of pulmonary
hypertension

The patients with surgically corrected AVSD should
be assessed echocardiographically for pulmonary hy-
pertension which in rare cases can develop years after
surgery, especially in children with trisomy 21. The fol-
lowing parameters should be evaluated: the right ven-
tricular size and function, the septal kinetic, the pulmo-
nary artery size, the right ventricular systolic pressure
estimated based on the tricuspid regurgitation, as well
as the diastolic and the mean pressure in the pulmo-
nary artery according to the pulmonary regurgitation,
and the acceleration time of the blood flow through the
pulmonary valve.

CONCLUSION

In conclusion, the atrioventricular septal defect is
a complex malformation that is amenable to radical
surgical correction but requires lifelong postoperative
follow-up for residual lesions and evolutive complica-
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HWN YCNOXHEHUA. ﬂ,06pI/IF|T n3xon 3a nauneHTuTe 3aBu-
C/1 OT HaBpPEMEHHOTO UM pa3rno3HaBaHeE U fie4yeHne.

He e deknapupaH KOHGbrIuKm Ha uHmepecu
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