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ONE-STAGE PROCEDURE OF PULMONARY
VENTRICULOARTERIAL COMMUNICATION CLOSURE WITH
BALLOON ANGIOPLASTY OF RIGHT PULMONARY ARTERY
BRANCH STENOSIS AFTER FONTAN PROCEDURE
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We present our first experience of interventional treatment of patient in early
postoperative period after Fontan procedure. This paper describes indications and
technique of one-stage closure of pulmonary ventriculoarterial communication with
right pulmonary artery stenosis balloon angioplasty.
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In 1968 French surgeon F. Fontan performed first successful operation of right
heart chambers cava vein bypassing in patient with tricuspid valve atresia. In 1971in
co-authorship with E. Baudet he published results of 4 procedures in other
modifications that he has performed [1].

First of all, blood flow to the pulmonary artery in the Fontan circulation is a
result of single ventricle pump function. Presence of venous hypertension seriously
diminishes results of Fontan procedure. Pressure values in the right atrium vary
between 12-18mmHg after this hemodynamic correction. Growth of mean pressure to
20mmHg in right atrium is unfavorable sign for long term prognosis.

Venous hypertension can occur due to anatomic (pulmonary vein stenosis,
subaortic obstructions, atrial septum residual defects, etc.). and hemodynamic reasons
(additional blood shunting to the pulmonary artery) [2]. Active therapeutic approach
in this situation is directed for elimination of venous hypertension etiology; examples



are balloon angioplasty and shunt removal. The complication development risk
remains very high if these precaution measures are not performed. Complications
manifest in the late postoperational period with a rate reaching 15% [3,4]. Presence
of these complications in the early postoperational period significantly prolong
hospital stay and sometimes are leading to long-term disability[4].

Objective: to show effectiveness of transcatheter interventional treatment after
Fontan procedure complications.

Material and methods. Extracardiac Fontan procedure with RPA plasty was
performed in 8 year old patient with bodyweight of 20kg. She was diagnosed with
single ventricle left type, tricuspid valve atresia, ventricular septum defect,
pulmonary valve stenosis and right pulmonary artery stenosis.

Patient has had several sequential procedures prior Fontan: balloon
atrioseptostomy in the neonatal period followed by right modified Blalock-Taussig
shunt and consequent TCPC at the age of two years.

On the second postoperational day pleural (200ml/day) and abdominal chylous
exudation (800ml/day) developed. Echocardiography and -catheterization were
performed to identify possible reasons for this complication. We have discovered
functioning ventriculopulmonary connection with antegrade bloodflow (Fig. 1) and
severe upper and lower right pulmonary artery branches stenoses (Fig. 3). Systolic
pressure in inferior and superior vena cava reached 22 and 23mmHg respectively,
mean gradient on stenosed pulmonary artery branches reached 3mmHg. According
to received data our team made a decision for transcatheter closure of VAC and RPA
stenosis balloon angioplasty.

Procedure was performed under general anesthesia and with mechanical
ventilation. For successful procedure outcome we have chosen right internal jugular
vein access in spite of two lower extremities vein thrombosis and desire to decrease
quantity of catheter bends. Heparin was administered in 100units/kg dose. After
guidewire placement in hypoplastic right ventricle across VAC measurement balloon
was placed to determine VAC diameter. Our team has chosen PDA-R occluder for
patent ductus arteriosus closure produced by PFM company. It is self-centering and

self-deploying cylindrical device with a disk on the distal part of device. Proximal



pulmonary part of this device in our case was 2mm smaller. Device size was chosen
to fit thinnest part of VAC for 2 additional mm. The thinnest VAC part was 8mm.
Delivery system was consequently inserted through jugular vein and Glenn
anastomosis and further to main pulmonary artery through VAC reaching end in the
RVOT. After disk deployment and fixation in pulmonary artery valve we have
performed reference angiography and TEE for assessment of occluder placement.
Delivery system was detached after ascertaining correct occulder position (Fig. 2).
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Ventriculopulmonary Pulmonary artery angiography: fixed
communication (VAC). occulder, absence of shunts through VAC.

Next stage of the procedure was right upper and lower pulmonary artery
branches balloon angioplasty. Two guidewires were crossed through stenosed
vessels. Using double balloon technic angioplasty was performed. Success of
procedure was confirmed angiography and by absence of gradients on those vessels
(Fig. 4). Directly measured pressure in SVC, IVC and pulmonary arteries decreased
to 17/mmHg.
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Glenn anastomosis angiography: Glenn anastomosis angiography:
right pulmonary artery branch stenoses. | balloon angioplasty results.

Chylous exudation decreased sharply on the second day after procedure to
450ml/day and disappeared on the 9t day. Child was discharged on the 16t day from
hospital in satisfactory condition.

Reults and discussions. Development of described complications after Fontan
procedure in the early postoperational period indicated on acute anatomic and
hemodynamic problems that needed diagnostics by catheterization for right
therapeutic option selection [3,4].

Many complications after Fontan procedure can be resolved by interventional
treatment methods (pulmonary artery branch stenoses dilatation and stenting, cava-
pulmonary anastomosis and intracardiac tunnel stenoses elimination, MAPCAs
embolization, closure of connection between right ventricle and main pulmonary
artery).

Conclusions

1. Severe early postoperational period after Fontan procedure can be
caused by anatomic and hemodynamic reasons.

2. In such case angiographic examination is necessary for obtaining
accurate diagnostic data. Additionally effective interventional treatment

can be offered for solving causes of these complications.
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OJHOCTAIMHE 3AKPUTTS BEHTPUKYJIO-APTEPIAJIBHOI
JETEHEBOI KOMYHIKALII I BAJJOHHOI JTWIATAIII CTEHO3Y
NPABOI I'VIKH JIETEHEBOI APTEPII ITICJISI ONIEPAIIL ®OHTEHA

Ky3bmenko FO.JI., Makcumenko A.B., losrajgwk A.A., Yepaunmyk C.C.,

Pynenxo H.M.

Mu npeocmasnsemo Haw nepumii. 00C8i0 eHOOBACKYIAPHO2O JIUKYBAHHS
nayienma 6 paHHboMy nicisonepayiunomy nepiooi onepayii Ponmena. Y cmammi
ONUCAHO MNOKA3AHHA | MemoouKka NpoB8e0eHHs1 O0OHOCMAOIUHO20 —3AKpUMMSL
BEHMPUKYIO-APMEPIANbHOI N1e2eHe80i KOMYHIKAYii 3 OAJIOHHOI AH2IONAACIMUKONO
CMEH03y NPaeoi 2LIKU e2eHesol apmepii.

Knwuoei cnoea: onepayias @oumena, pauHi nicisonepayiiini YCKIAOHEHHS,

BEHMPUKYI0-APMEPIATIbHA Ie2eHe8a KOMYHIKAY IS, CIMEH03 SLIKU Jle2eHe8ol apmepii.



OJHOMOMEHTHOE 3AKPBITUE BEHTPHUKYJIO-
APTEPHUAJIBHOH JJETOYHOM KOMMYHUKALIMA U BAJIJIOHHOU
JIAJIATAIIMM CTEHO3A ITIPABOM BETBHY JIETOUYHOM APTEPUN
IMOCJIE ONIEPAIIMA ®OHTEHA
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Yepupimyk C.C. 1, Pynenxo H.M. 12

B cmamve uznoscen nepewii onvim UHMEPBEHYUOHHO20 BMEUUAMENbCMEad 8
PAaHHEM NOCIeonepayuoHHom nepuooe onepayuu Ponmena. OnucaHvl NOKA3aHUSA U
MemoouKa nposedeHust 0OHOMOMEHMHO20 3AKPLIMUSL GEHMPUKYIO0-APMEPUATIbHOU
necounol xkommyHuxkayuu (BJIK) ¢ 6annonnol aneuoniacmukou cmeHo3da npaeotl
semeu ne2ounol apmepuu (IIBJIA).

Kniwueevie cnosa: onepayus Doumena, panHue NOCIEONEPAYUOHHBIE

OCJNIOJICHERUA, 6EHMPUKYN0-APMEPUATbHAA J1E€COUHAN KOMMYHUKAYUA, CMEHO3 6€enieu

JIe204HOU apmepuu.



