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Uvod

Implantacija valvularne proteze jedan je od najËeπÊih kardio-
kirurπkih zahvata s viπe od 700 implantacija koje se obave u
Hrvatskoj1 i viπe od 90.000 godiπnje u Sjedinjenim AmeriË-
kim Dræavama2. UËestalost postoperativnih paravalvularnih
regurgitacija varira izmeu 2% do 10% na aortnoj i 7% do
17% na mitralnoj poziciji3-5. Uzrok paravalvularne regurgita-
cije (PVL) obiËno je dehiscencija sutura nastala zbog in-
fekcije, preosjetljivosti tkiva ili anularnih kalcifikacija. VeÊina
PVL nije znaËajna i ostaje kliniËki neupadljiva, no kod 1% do
3% Êe postati simptomatska i zahtijevati reoperaciju6. Bo-
lesnici s kliniËki znaËajnom PVL mogu pokazivati simptome
i znakove kongestivnog zatajivanja srca, kao i hemolitiËke
anemije. Reoperacija predstavlja tradicionalni naËin lijeËen-
ja ovih bolesnika, no povezana je sa znaËajnim rizicima i
stoga se ponekad ne uzima kao moguÊa opcija7,8. Takoer i
ponovni kirurπki zahvat ne mora biti uspjeπan, jer Êe prvobit-
ni anatomski problem i dalje biti prisutan. Stoga su razvijeni

Introduction

Prosthetic valve implantation is one of the most common
cardiac surgical procedures, with over 700 implantations pe-
rformed in Croatia1 and over 90.000 in the US annually2. The
incidence of postoperative paravalvular regurgitation varies
between 2% to 10% in the aortic position and 7% up to 17%
in the mitral position3-5. The background for paravalvular leak
(PVL) is usually dehiscence of sutures resulting from infec-
tion, tissue friability or annular calcification. Most of these
leaks are not significant and remain clinically silent, how-
ever, 1% to 3% will become symptomatic and require reo-
peration6. Patients with clinically significant PVL may pre-
sent with symptoms and signs of congestive heart failure, as
well as haemolytic anaemia. Reoperation has been the tra-
ditional treatment for these patients, but it is associated with
significant risks and therefore it is sometimes not conside-
red7,8. Also, re-do surgery may not be successful because
the original anatomic problem persists. Therefore, alternati-

Prikaz sluËaja / Case report

Perkutano zatvaranje paravalvularnog propuπtanja
— prikaz prvog sluËaja u Hrvatskoj

Percutaneous closure of paravalvular leak — case
report on first procedure in Croatia
Robert Bernat*, Aleksandar TrboviÊ, Mladen Novkoski, Zvonimir Ante Korda
Magdalena — Klinika za kardiovaskularne bolesti Medicinskog fakulteta u Osijeku
Krapinske Toplice, Hrvatska
Magdalena -— Clinic for cardiovascular diseases, Medical Faculty Osijek
Krapinske Toplice, Croatia

SAÆETAK: KliniËki znaËajna paravalvularna regurgitaci-
ja (PVL) nakon implantacije proteze valvule je rijetka, ali
moguÊa ozbiljna komplikacija. Reoperacija je povezana
sa znaËajnim rizicima i moguÊim neuspjehom, buduÊi da
prvobitni uzrok regurgitacije nije uvijek moguÊe korigi-
rati. Perkutano zatvaranje PVL uvedeno je kao vaæna al-
ternativa s dokumentiranim dobrim kratkoroËnim i dugo-
roËnim rezultatima. 

Prikazujemo sluËaj zatvaranja PVL kod mladog bolesni-
ka pomoÊu naprave Amplatzer Vascular plug III, voe-
nog periproceduralnom transezofagijskom ehokardio-
grafijom. Dokumentiran je kratkoroËan i srednjoroËni re-
zultat. Obzirom na znaËajan broj implantacija valvularnih
proteteza u Hrvatskoj, tijekom godina se moæe oËekivati
porast potrebe za ovom vrstom intervencije.

KLJU»NE RIJE»I: implantacija valvularne proteze, pa-
ravalvularna regurgitacija, perkutano zatvaranje.

SUMMARY: Clinically significant paravalvular leak
(PVL) after prosthetic valve implantation is a rare, but
potentially serious complication. Repeat surgery is asso-
ciated with significant risks and may fail, because the
original cause of leak is not always amenable to correc-
tion. Percutaneous PVL closure has been introduced as
an important alternative with documented good immedi-
ate and late results. 
We present a case of PVL closure in a young patient
using the Amplatzer Vascular plug III device, guided by
periprocedural transesophageal echocardiography.
Immediate success and mid-term result could be docu-
mented. In view of the significant number of prosthetic
valve implantations in Croatia, an increase in the need
for this type of intervention can be expected each year.
KEYWORDS: prosthetic valve replacement, paravalvu-
lar leak, percutaneous closure.
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alternativni perkutani transkateterski postupci za zatvaranje
PVL koji su vaæna i odræiva alternativa9,10 s dobrim rezultati-
ma kliniËkog praÊenja (koji prvenstveno ovise o stupnju pre-
ostale regurgitacije)11.
KljuËni pregled u preproceduralnom planiranju je detaljna
transezofagijska ehokardiografija (TEE), s 3D TEE koja je
posebno vaæna u procjeni mitralnih PVL. Bolesnici s trenut-
nom infekcijom i velikom dehiscencijom koja ukljuËuje viπe
od 1/4 prstena valvule nisu prikladni za perkutano zatvaran-
je i, ako je moguÊe, ipak bi trebali biti kirurπki lijeËeni.

Prikaz sluËaja

Prikazujemo sluËaj 43 godiπnjeg muπkarca, radnika, kojemu
je dijagnosticirana simptomatska ozbiljna kombinirana bo-
lest aortne valvule (dominantna stenoza i regurgitacija 3+)
radi Ëega je 2010. godine uËinjena zamjena aortne valvule.
U protokolu operacije zabiljeæena je neπto problematiËnija
ekscizija nativne valvule zbog znaËajne kalcifikacije u po-
druËju nekoronarnog i lijevog koronarnog kuspisa. InaËe je
postupak protekao uredno i implantirana je proteza SJM 23
mm. Po otpustu, transtorakalna i transezofagusna ehokar-
diografija pokazala je umjeren 2+ PVL, a vrijednost LDH je
takoer bila umjereno poviπena (629 IU/l). U toj fazi je sis-
toliËka funkcija lijeve klijetke bila normalna (LVEF 60%). Ka-
snije nije bilo nikakvih simptoma ili znakova infekcije, no eho-
kardiografijom je dokazano pogorπanje aortne regurgitacije
s umjereno oslabljenom funkcijom lijeve klijetke (LVEF 45%).
Dvije godine kasnije, ponovljena je operacija, tijekom koje
su uËinjene resuture proteze. Ova operacija bila je oteæana
aritmogenom nestabilnoπÊu, produljenim odbijanjem izvan-
tjelesnog krvotoka i potrebom za inotropnom podrπkom. Od-
mah nakon ovog postupka TEE i aortografija su pokazali
perzistirajuÊu aortnu regurgitaciju teπkog stupnja. Mjesto
PVL je bilo izmeu nekoronarnog i lijevog aortnog kuspisa
(Slika 1A i 1B). Bolesnik se u potpunosti kliniËki oporavio,
no perzistirala je aortna regurgitacija 4+ s umjerenom dilata-
cijom i oslabljenom sistoliËkom funkcijom lijeve klijetke.
Laboratorijski nalazi su pokazali vrlo znaËajno poveÊanje
LDH od 1.680 IU/l.

ve percutaneous transcatheter procedures for PVL closure
have been developed and emerged as an important and vi-
able alternative9,10 with good clinical follow-up results (which
primarily depend on the degree of residual regurgitation)11.
The key examination in the preprocedural planning is a de-
tailed transesophageal echocardiography (TEE), with 3D TEE
being particularly important in assessment of mitral PVL. Pa-
tients with ongoing infection and large dehiscence involving
more than 1/4 of the valve ring are not suitable for percuta-
neous closure and, if feasible, should still be surgically trea-
ted.

Case report
We describe a case of a 43-year old male worker, who was
diagnosed with symptomatic severe combined aortic valve
disease (dominant stenosis and 3+ regurgitation) and un-
derwent aortic valve replacement in 2010. In the operation
protocol, a somewhat problematic excision of the native val-
ve was noted, due to significant calcification in the area of the
noncoronary and left coronary cusps. Otherwise, the proce-
dure was uneventful and a 23 mm SJM prosthetic valve was
implanted. On discharge, transthoracic and transesopha-
geal echocardiography showed moderate 2+ paravalvular
regurgitation, and the LDH value was also moderately ele-
vated (629 IU/l). At this point, the systolic left ventricular
function was normal (LVEF 60%). During the later course,
there were no symptoms or signs of infection; however, echo-
cardiography showed a deteriorating aortic regurgitation
with moderately depressed left ventricular function (LVEF
45%). Two years later a re-do procedure was performed, du-
ring which the prosthesis was re-sutured. This operation was
complicated by arrhythmic instability, prolonged weaning
from extracorporeal circulation and need for inotropic sup-
port. Immediately after this procedure, TEE and aortography
showed persisting severe aortic regurgitation. The location
of the leak was between the former noncoronary and left
aortic cups (Figure 1A and 1B). The patient made a com-
plete clinical recovery, however, a 4+ aortic regurgitation
with moderate dilation and depressed systolic function of the

Figure 1. Preprocedural angiography (LAO 60) showing severe aortic regurgitation with pigtail catheter passing through the
paravalvular defect (arrow) at the position corresponding to the area between the former noncoronary and left coronary

cusps (A). The location of the defect (arrowhead) was confirmed with transesophageal echocardiography (B).
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U srpnju 2013. godine izvrπili smo zatvaranje PVL. Zahvat je
izvrπen u opÊoj anesteziji uz voenje postupka pomoÊu
TEE. Vaskularni pristup je izvrπen preko 7F uvodnice u des-
noj femoralnoj arteriji. Defekt je sondiran s 5F Amplatz 2 di-
jagnostiËkim kateterom i Terumo æicom s ravnim vrhom. Po-
loæaj æice kontroliran je periproceduralnim TEE (Slika 2A).
Kateter je zamijenjen prethodno formiranom super-krutom
æicom postavljenom u πupljinu lijeve klijetke. Ravna duga
uvodnica od 7F uvedena je u lijevu klijetku i primjenjena za
uvoenje naprave Amplatzer Vacular plug III (St Jude Me-
dical, Maple Grove, Minnesota, SAD). Prema procijenjenoj
veliËini defekta koriπten je okluder 12x5 mm (Slika 3). »ep
je postavljen i otpuπten na uobiËajen naËin (Slika 2B, 2C).
Angiografska kontrola je pokazala dobru poziciju Ëepa
(Slika 2D, 2E) koji nije ugrozio listiÊe valvulne proteze. Zbog
svog eliptiËkog oblika, dobro se prilagoava polumjeseËa-
stom obliku defekta. UoËeno je znaËajno smanjenje stupnja
regurgitacije sa samo blagim do umjerenim rezidualnim re-
gurgitacijskim mlazom (Slika 2E, 2F). Invazivno mjeren tlak

left ventricle persisted. Laboratory findings showed highly
significantly elevated LDH of 1680 IU/l.
In July 2013 we performed percutaneous paravalvular leak
closure. The procedure was done in general anaesthesia
with TEE guidance. The vascular access was through a 7F
sheath in the right femoral artery. The defect was passed
with a 5F Amplatz 2 diagnostic catheter and straight-tip Te-
rumo wire. The position of the wire was conformed by TEE
(Figure 2A). This was exchanged for a preformed super-stiff
wire positioned in the left ventricular cavity. A straight long
7F sheath was introduced to the left ventricle and used for
delivery of the Amplatzer Vacular plug III (St Jude Medical,
Maple Grove, Minnesota, US). According to the estimated
defect size, a 12x5mm occluder was used (Figure 3). The
plug was positioned and released in the usual fashion
(Figure 2B, 2C). Angiographic control showed good position
of the plug (Figure 2D, 2E), which did not impinge upon the
prosthetic valve leaflets. Due to its elliptic shape, it nicely

Figure 2. Periprocedural
angiograms show 

passage of the wire
through the defect

(A),deployment of the
occluder (B and C), 

confirmation of reduced
regurgitation (D) and the

final position (E). The
result was confirmed by

TEE (F); note the 
minimal residual

regurgitation (arrowhead)
and the shadow 

produced by the plug
(arrow).
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u aorti se odmah promijenio sa 140/40 mmHg na 120/70
mmHg. Bolesnik je otpuπten dva dana nakon zahvata.

adapted to the crescent form of the defect. Significant reduc-
tion of the degree of regurgitation was observed, with only
mild to moderate residual regurgitant jet (Figure 2E, 2F).

Figure 3. Amplatzer Vascular plug III used to close
the paravalvular defect. Note the elliptic shape with

two diameters.

Pregled ehokardiografijom je izvrπen Ëetiri mjeseca nakon
okluzije i registrirano je daljnje smanjenje regurgitacije na
stupanj 1+, vjerojatno zbog nastale endotelizacije. Tijekom
razdoblja praÊenja uoËeno je znaËajno smanjenje hemoli-
tiËkih parametara (kontrolni LDL 432 IU/l), kao i povoljan
kliniËki tijek. 

ZakljuËak

KliniËki znaËajan PVL nakon implantacije proteze valvule je
rijetka, ali potencijalno ozbiljna komplikacija. Perkutano zat-
varanje PVL uvedeno je kao znaËajna alternativa ponovnom
kirurπkom zahvatu s povoljnim kratkoroËnim i dugoroËnim
rezultatima. Obzirom na znaËajan broj implantacija valvu-
larnih proteteza u Hrvatskoj, tijekom godina se moæe oËeki-
vati porast potrebe za ovom vrstom intervencije.

The invasive aortic pressure changed immediately from
140/40 mmHg to 120/70 mmHg. The patient was discharged
2 days after the procedure.

The follow-up echocardiography was performed 4 months
after the occlusion and showed further reduction of the re-
gurgitation to 1+ degree, possibly due to ensuing endothe-
lialisation. During the follow-up period, a marked reduction in
haemolysis parameters (control LDL of 432 IU/l) and favou-
rable clinical course has been observed.

Conclusion

Clinically significant PVL after prosthetic valve implantation
is a rare, but potentially serious complication. Percutaneous
PVL closure has been introduced as an important alternative
to re-do surgery with favourable immediate and late results.
In view of the significant number of prosthetic valve implan-
tations in Croatia, an increase in the need for this type of
intervention can be expected each year.


