Izvorni znanstveni ¢clanak ‘ Original scientific paper

Disfunkcija umjetnoga srcanog zalistka; etiologija, strategije i
ishodi lijecenja: opisno-analiticka studija

Prosthetic Valve Malfunction; Etiologies, Treatment Strategies
and Treatment Outcomes: A Descriptive-analytic Study

Hasan Haghaninejad’,
Farkhondeh Khaleghi?,
Aryan Naghedi®*

Yazd Cardiovascular
Research Center, Shahid
Sadoughi University of
Medical Sciences, Yazd, Iran

2Shahid Sadoughi University
of Medical Sciences, Yazd,
Iran

3Shahid Sadoughi Hospital,
Shahid Sadoughi University
of Medical Sciences, Yazd,
Iran

RECEIVED:
April 8, 2020
UPDATED:
May 7, 2020
ACCEPTED:
May 20, 2020

SAZETAK: Uvod: Bolesti sréanih zalistaka rasprostranjene su diljem cijeloga svijeta te povezane s velikom sto-
pom pobola i smrtnosti. Kirur§ka zamjena zalistaka najvazniji je nacin lije¢enja bolesti sr¢anih zalistaka.
Jedna od najvaznijih komplikacija lijeGenja jest disfunkcija umjetnoga sréanog zalistka, sto zahtijeva brzu
dijagnozu i lijecenje. U ovoj smo studiji istrazivali etiologiju, strategije i ishode lije¢enja u seriji bolesnika s
disfunkcijom umjetnoga sréanog zalistka.

Bolesnici i metode: Ova je presjecna, analiti¢ko-opisno studija ukljuc¢ivala 63 slu¢aja u 52 bolesnika s dis-
funkcijom umjetnoga sré¢anog zalistka. Upitnikom su prikupljeni podatci o koagulacijskom statusu te demo-
grafski, klini¢ki podatci. Zabiljezeni su i podatci o lije¢enju, ishodima lijecenja te o uestalosti ponovne hospi-
talizacije. Podatci su analizirani primjenom programa SPSS 20.

Rezultati: U ovoj je populacijskoj studiji prosjec¢na dob bila 49,98 + 14,31, a 53,9 % bolesnika bile su Zene. Od
ukupno 63 slucaja, 57 ih je imalo disfunkciju mehanic¢kog zalistka, a 6 bolesnika disfunkciju na bioloskom
zalistku. Svi slucajevi disfunkcije bili su uzrokovani trombozom. Kirurski su zahvati bili najces¢a metoda i
bili su povezani s odliénim ishodima u usporedbi s drugim strategijama lije¢enja (p = 0,002). U ovoj smo studiji
proucavali prihvatljive ishode za tromboliticku terapiju.

Zakljucak. Tromboza je bila najéesc¢i uzrok disfunkcije umjetnoga sréanog zalistka, najvjerojatnije uzroko-
vana neadekvatnim antikoagulantnim lije¢enjem. MoZe se zakljuciti da je za smanjenje disfunkcije nuzna
edukacija i praéenje bolesnika radi toénog utvrdivanja koagulacijskog statusa. Takoder smo zamijetili da su
kirurski zahvati bili mnogo uspjesniji od drugih oblika lijecenja.

SUMMARY: Background: Valvular heart diseases are common worldwide and are associated with a high rate
of mortality and morbidity. Surgical valve replacement is the most important treatment for valvular diseas-
es. One of the most important complications of this treatment is prosthetic valve malfunction which requires
rapid diagnosis and treatment. In this study, we examined the etiologies, treatment strategies, and treatment
outcomes in a series of patients with prosthetic valve malfunction.

Patients and Methods: In this cross-sectional, analytic-descriptive study, 63 cases in 52 patients with pros-
thetic valve malfunction were included. Their coagulation status, demographic, and clinical information
was collected in a questionnaire. Patients treatment and their outcomes or rehospitalization rate was re-
corded as well. Data were analyzed using SPSS 20 software.

Results: In our study population, average age was 49.98+14.31, and 53.9% of patients were women. Among 63
cases, 57 of them had mechanical valve malfunction and 6 of them had biological valve malfunction. All
cases of mechanical valve malfunction were caused by thrombosis. Surgery was the most common treat-
ment strategy and was associated with excellent outcomes compared with other strategies (p=0.002). In this
study, we observed acceptable outcomes for thrombolytic therapy.

Conclusion: Thrombosis was the most frequent cause of prosthetic valve malfunction in this study, which
seems to be due to inadequate anticoagulant therapy. It can be concluded that educating and following pa-
tients for their accurate coagulation status is necessary for decreasing prosthetic valve malfunction. We also
found surgical treatment to be significantly better than other treatments.
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Uvod

Bolesti sr¢anih zalistaka pogadaju vise od 100 000 000 ljudi u
svijetu s prevalencijom od 2,5 % u SAD-u te se povezuju s viso-
kom stopom pobola i smrtnosti. Kirur§ka zamjena zalistaka
jedna je od najvaznijih strategija lijecenja bolesti sr¢anih za-
listaka te je pracena odlicnim dugoro¢nim ishodima®.

Kirurska zamjena sr¢anog zalistka moze uzrokovati krat-
koro¢ne komplikacije koje vode do invaliditeta ili smrti.
Malfunkcija umjetnog zalistka jedna je od najvaznijih kom-
plikacija koja moZe biti opasna i smrtonosna u bolesnika pa
stoga zahtijeva brzu dijagnozu i lije¢enje?.

Malfunkcije umjetnoga sré¢anog zalistka dijele se na op-
struktivne i insuficijentne®. Medu opstruktivnim uzrocima,
tromboza umjetnoga sré¢anog zalistka zahtijeva brzu dijagno-
zu i lijeCenje te se uglavnom povezuje s akutnim simptomi-
ma poput zaduhe, akutnoga pluénog edema, bolova u prsnom
kosu, mozdanim udarom ili perifernom embolijom* Na tran-
storakalnoj ehokardiografiji (TTE) moZe biti detektirana povi-
Senjem gradijenta tlaka i izostankom ili oSte¢enjem pokret-
nosti zalistka®. Prva linija lijeGenja ukljuc¢uje ponovni kirurski
zahvat, tromboliticku ili intenzivnu antikoagulantnu terapiju,
Sto ovisi o lokaciji i opsegu tromboze, funkcijskom stupnju za-
duhe, riziku od kirurskog zahvata, iskustvu lije¢nika itd.c.

S obzirom na opasnost od komplikacija, odlu¢ili smo istra-
Zitl seriju bolesnika s malfunkcijom umjetnih sré¢anih zali-
staka te utvrditi njihovo zdravstveno stanje, uzroke, primi-
jenjene strategije lijecenja 1 njihove ishode u Afshar Heart
Center tijekom razdoblja od 3 godine.

Bolesnici i metode

Odlucili smo provesti presjec¢nu, opisno-analiticku studiju u
svih bolesnika s dijagnozom malfunkcije umjetnoga sréanog
zaliska putem TTE-a ili fluoroskopije upuéenih u Afshar He-
art Center od 2015. do 2017. godine. Svi su bolesnici potpisali
informirani pristanak da se njihovi medicinski i demograf-
ski podatci mogu iskoristiti u istrazivacke svrhe. Studiju smo
oblikovali i proveli na temelju odredaba postoje¢e Helsinske
deklaracije.

Ukljué¢ili smo sve bolesnike s malfunkcijom umjetnih sré¢a-
nih zalistaka koji su bili upu¢eni u Afshar Heart Center (Yazd,
Iran) od 2015. do 2017,; bolesnici s malfunkcijom umjetnog za-
liska zbog endokarditisa, tehnickih gresaka poput neusklade-
nostiioporavkom tlaka bili su isklju¢eni iz studije.

U istrazivanje su ukljuc¢ena 52 bolesnika (63 slucaja) te su
prikupljeni podatci o njihovu koagulacijskom statusu te demo-
grafske, klinicke informacije. Podatci o dobi, spolu, vremenu
proteklom od kirurske zamjene sr¢anog zalistka, anamnestic-
kim podatcima o prethodnoj malfunkciji umjetnoga sré¢anog
zalistka, podatcima o preboljenom mozdanom udaruy, klini¢koj
slici, funkcijskom stupnju zaduhe, sréanom ritmu, vrijednosti
INR-a (engl. international normalized ratio), ejekcijskoj frakciji
lijeve klijetke (LVEF; prema engl. left ventricular ejection frac-
tion), abnormalnim ehokardiografskim ili fluoroskopskim na-
lazima, provedenim postupcimaiishodima lije¢enja prikuplje-
ni su s pomocu upitnika te su analizirani u programu SPSS 20.

Metodama deskriptivne statistike prikazani su srednja vri-
jednost + standardna devijacija, postotak i frekvencija. U ovoj
su istrazivanju sve ispitivane vrijednosti bile nominalne i ka-
tegorijske te je stoga x*-test primijenjen za sve slucajeve. De-
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Introduction

Valvular heart diseases involve more than 100 000 000 people
around the world with a prevalence of 2.5% in the USA and is
associated with high rate of mortality and morbidity. Surgi-
cal valve replacement is the most important treatment strat-
egy for valvular diseases, resulting in excellent long term out
comes?.

Surgical valve replacement can lead to short-term compli-
cations causing disability or death. Prosthetic valve malfunc-
tion is one of the most important complications which can be
dangerous and lethal in patients and requires rapid diagnosis
and treatment?.

Prosthetic valve malfunctions can be categorized as ob-
structive or insufficiency malfunctions®. Among obstructive
malfunctions, prosthetic valve thrombosis requires rapid di-
agnosis and treatment and is usually associated with acute
presentations such as dyspnea, acute pulmonary edema,
chest pain, stroke, or peripheral emboli*. In transthoracic
echocardiography (TTE) it can be associated with elevated
pressure gradient and no or impaired leaflet movement®. First-
line treatment options include repeated surgery, thrombolytic
therapy, or intensive anticoagulant therapy which depends
on location and size of the thrombosis, patients functional
class of dyspnea, surgical risk, or physicians experience, etc.®.

Given the dangerous complications of impaired prosthetic
valve function and efficacy and outcomes of the abovemen-
tioned treatments, we decided to investigate a series of pa-
tients with prosthetic valve malfunction for patient condi-
tion, the cause of malfunction, applied treatment strategies,
and outcomes of treatment in the Afshar Heart Center during
a 3-year period.

Patients and Methods

We decided to perform a cross-sectional, descriptive-analytic
study on all patients diagnosed with prosthetic valve mal-
function via TTE or fluoroscopy referred to the Afshar Heart
Center betwen 2015 and 2017. All patients signed an informed
consent form allowing their medical and demographic infor-
mation to be used for research purposes. We designed and
carried out this study based on the latest Helsinki declaration.

We included all patients with prosthetic valve malfunction
between 2015 and 2017 referred to the Afshar Heart Center,
Yazd, Iran; patients with prosthetic valve malfunction due to
endocarditis, technical errors such as mismatch, and pres-
sure recovery were excluded.

Finally, 52 patients (63 cases) were enrolled and their co-
agulation status and demographic, clinical, and para-clinical
information was collected. Data including age, gender, time
passed after surgical valve replacement, previous history of
prosthetic valve malfunction, history of stroke, clinical mani-
festations, patients dyspnea functional class, cardiac rhythm,
international normalized ratio (INR), left ventricular ejection
fraction (LVEF), abnormal echocardiography of fluoroscopy
findings, performed treatments, and treatment outcomes
were collected using a questionnaire and data were analyzed
using SPSS 20 software.

Descriptive statistics are reported as mean+SD, percentage,
and frequency. In this study, all analyzed variables were nom-
inal and categorical and thus the Chi-square test was used



skriptivni rezultati prikazani su u obliku tablica, a analiticki
su rezultati prikazani kao P-vrijednosti; u svim se slu¢ajevima
dvosmjerna P-vrijednost <0,05 smatrala statisti¢ki znac¢ajnom.

U ovom smo radu samo analizirali i izloZili glavne rezulta-
te s naglaskom na strategije lijecenja i njihove ishode. Ostale
detaljne informacije uvijek su dostupne te ¢e zainteresiranim
istrazivacima ili ¢itateljima biti stavljene na raspolaganje ako
kontaktiraju autora za dopisivanje.

Rezultati

Istrazivanje je ukljucilo 63 slu¢aja u 52 bolesnika s malfunk-
cijom umjetnoga sréanog zalistka, koji su primljeni u Afshar
Heart Center u razdoblju od 2015. do 2017. Dva su bolesnika
iskljucena zbog neuskladenosti. Prosjec¢na je dob uklju¢enih
bolesnika bila 49,98 + 14,31. Detaljni deskriptivni statisticki
podatci prikazani su u tablici 1.

Od ukupna 63 slucaja, 57 (90,4 %) ih je imalo malfunkciju
mehanickoga sréanog zaliska, a njih 6 (9,6 %) malfunkciju
bioloskog zalistka. Prosje¢no vrijeme koje je proteklo od za-
mjene umjetnoga sr¢anog zalistka bilo je 5,65 + 4,89 godina,
a vrhunac za razvoj malfunkcije mehanic¢koga umjetnog za-
listka bio je u prve 3 godine nakon ugradnje, kao $to je vidljivo
naslicil.
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in all cases. Descriptive results are presented in the form of
descriptive and frequency tables, while analytic results are
reported as P-values; in all cases, a 2-tailed P-value<0.05 was
considered to be statistically significant.

In this paper we only analyzed and report main findings
focused on treatment strategies and their outcomes. Other
detailed information is always available and will be made
available to interested researchers or readers contacting the
corresponding author.

Results

This study included 63 cases in 52 patients with prosthetic
valve malfunction admitted to the Afshar Heart Center dur-
ing 2015 and 2017. Two patients were excluded because of
mismatch. The average age was 49.98414.31 in our population.
Detailed descriptive statistical information of our study popu-
lation is summed up in Table 1.

Of the total 63 cases, 57 (90.4%) had mechanical valve mal-
function and 6 (9.6%) had biological valve malfunction. Av-
erage time since surgical valve replacement was 5.65+4.89
years, and the peak for mechanical valve malfunction was in
the first 3 years after surgery as seen in Figure 1.

TABLE 1. Descriptive statistics associated with study population.

Studied variables Number Percentage
Age 49.98414.31
Women=34 Women=53.9%

Gender

Men=29 Men=46.1%
Type of prosthetic Mechanical 57 90.5%
valve Biological 6 9.5%
AF rhythm 21 33.3%
LVEF <40% 8 12.7%
Suboptimal INR 47 74.6%

AF - atrial fibrillation; LVEF - left ventricular ejection fraction; INR — international normalized ratio

Etiologija malfunkcije u svim slu¢ajevima mehanickog zali-
skabila je tromboza, koja je u 12 bolesnika bila povezana s formi-
ranjem panusa. Medu sluc¢ajevima s trombozom mehanickog
zalistka, 42 bolesnika (73,6 %) imala su opstrukciju zalistka, a
15 slucajeva (26,4 %) bilo je bez opstrukcije. Medu slu¢ajevima s
malfunkcijom bioloskog zalistka uo¢ena su 4 slucaja s degene-
rativnim promjenama, koje su u dvaju bolesnika bile povezane
s trombozom. U 42 slu¢aja s opstruktivnom trombozom, 14 (33,3
%) bolesnika primilo je tromboliti¢ku terapiju, a 28 (66,7 %) ih je
na krajubilo podvrgnuto kirurskom lije¢enju. Medu bolesnicima
odabranima za kirurgkih zahvat, on je proveden u 21 bolesnika,
medu kojima se njih 20 potpuno oporavilo, a zabiljeZen je jedan
smrtan slu¢aj. Od 14 sluc¢ajeva koji su primili tromboliticku te-
rapiju, 10 (71,4 %) ih se potpuno oporavilo, 2 (14,3 %) su se djelo-
micno oporavila, a u 2 bolesnika (14,3 %) razvilo se intrakrani-

The malfunction etiology responsible for all cases with
mechanical valve was thrombosis, which assoclated with
pannus formation in 12 cases. Among cases with mechanical
valve thrombosis, 42 patients (73.6%) had valvular obstruc-
tion and 15 cases (26.4%) were non-obstructive. Among pa-
tients with biological valve malfunction, 4 cases with degen-
erative changes were observed, which were associated with
thrombosis in 2 cases. In 42 cases with obstructive throm-
bosis, 14 (33.3%) cases received thrombolytic therapy and 28
(66.7%) of them were selected for surgical treatment. Among
selected patients, 21 of them eventually underwent surgery, of
which 20 patients had complete recovery and 1 mortality was
recorded. Among 14 cases who received thrombolytic therapy,
10 (71.4%) had complete recovery, 2 cases (14.3%) had partial
recovery, and 2 patients (14.3%) developed intracranial hem-
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FIGURE 1. Average time after surgical valve replacement before prosthetic valve malfunction, 5.65%4.89.

jalno krvarenje (ICH; prema engl. intracranial hemorrhage) kao
posljedica lijecenja. Nije zabiljeZen nijedan embolijski cerebro-
vaskularni inzult (CVA; prema engl. embolic cerebrovascular
accidents) ili smrt kao posljedica tromboliticke terapije.

Uovom istrazivanju 21 bolesnik je bio podvrgnut kirur§kom
zahvatu, 14 ih je primilo tromboliti¢ko lijeGenje, a 28 bolesnika
primilo je intenzivnu antikoagulantnu terapiju. Medu bolesni-
cima koji su primili antikoagulantnu terapiju, 17 ih je imalo
neopstrukcijsku trombozu, a 11 je bolesnika bilo odabrano za
kirurski zahvat koji nije bio proveden zbog razli¢itih razloga
kao sto su visoka riziénost zahvata, komorbiditeti itd. U¢esta-
losti strategija lije¢enja prikazane su u tablici 2.

orrhage (ICH) due to treatment. No embolic cerebrovascular
accidents (CVA) or deaths were recorded following thrombo-
lytic therapy.

In this study population, 21 patients underwent surgery,
14 patients received thrombolytic treatment, and 28 patients
received intensive anticoagulant therapy. Among cases who
received anticoagulant therapy, 17 cases had non-obstructive
thrombosis and 11 cases were selected for surgery but did not
undergo surgery for various reasons such as high risk of sur-
gery, comorbidity, etc. The frequency of treatment strategies
is shown in Table 2.

TABLE 2. Distribution of different treatment strategies in the study sample.

Treatment Frequency Percentage
Surgery 33.3%
Thrombolytic therapy 22.2%
Intensive anticoagulant therapy 44.5%
Total 100%

Ako usporedimo odgovor i ishode lije¢enja, kirursko je lije-
¢enje bilo mnogo bolje od drugih strategija. Na temelju prove-
denih postupaka, 44 bolesnika postigla su potpuni oporavak,
16 ih se djelomi¢no oporavilo ili su bili predloZeni za drugi
elektivni kirurski zahvat, a lije¢enje nije bilo uspjeéno u 3 bo-
lesnika zbog komplikacija uzrokovanih lije¢enjem. U jednom
sluc¢aju neuspjelog lijecenja u bolesnika se razvio respirator-
ni distres nakon tromboliticke terapije te je podvrgnut kirur-
Skom postupu tijekom tog bolnic¢kog lije¢enja, dok su u druga

O cardiologia Croatica
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When comparing response to treatment and treatment out-
comes, surgical treatment was significantly better than other
treatment strategies. Based on performed treatments, 44 cases
had complete recovery, 16 cases had partial recovery or were
suggested for another elective surgery, and our treatment failed
in 3 patients due to treatment complications. In one of the failed
treatments, the patient developed respiratory distress follow-
ing thrombolytic therapy and underwent surgical treatment
during the same hospitalization, while patients in the other two



2 neuspjela sluc¢aja lijecenja zabiljezena u bolesnika u kojih se
razvio ICH zbog tromboliti¢ke terapije, zbog ¢ega je na 1 bole-
sniku proveden kirurski zahvat, a 1 je lije¢en konzervativno.
Ishodi lijecenja prikazani su u tablici 3. Bazirano na x*-testu,
postojala je statistic¢ki znacajna razlika (p = 0,002) u ishodima
lijeCenja na temelju razli¢itih strategija lijecenja.

Haghaninejad H, Khaleghi F, Naghedi A.

failed cases developed ICH because of thrombolytic therapy,
for which 1 underwent surgery and 1 received conservative
treatment. Treatment outcomes are summed up in Table 3.
Based on the Chi-square test, there was a statistically signifi-
cant difference (p=0.002) in treatment outcomes based on dif-
ferent treatment strategies.

TABLE 3. Treatment outcomes in different treatment groups.

Partial recovery/

Treatment Complete recovery sefected for surgery Failure of treatment Total
Surgery 20 (31.7%) 0 1(1.6%) 21 (33.33%)
Thrombolytic therapy 10 (15.9%) 2(3.17%) 2(3.17%) 14 (22.24%)
Intensive anticoagulant therapy 15 (23.8%) 13 (20.63%) 0 28 (44.43%)
Total 45 (71.4%) 15 (23.8%) 3 (4.8%) 63 (100%)

Surgical treatment was followed by significantly better outcomes (P-Value=0.002)

U ovoj studiji u 9 bolesnika zabiljeZeno je 11 slu¢ajeva re-
hospitalizacije, pri ¢emu je 1 bolesnik imao 3 epizode bolnic-
kog lijecenja zbog malfunkcije zalistka. U trima slu¢ajevima
rehospitalizacije zahvaceni se zalistak razlikovao od onog iz
prethodne hospitalizacije. Prosje¢no vrijeme do rehospitali-
zacije bilo je 1,82 + 3,82 mjeseca nakon prethodne hospitaliza-
cije, kao sto je vidljivo na slici 2.

Ucestalost rehospitalizacija prikazana je u tablici 4. Na te-
melju rezultata x*-testa, nije bilo statisti¢ki znac¢ajne razlike
u broju rehospitalizacija na temelju primljenog lije¢enja (p =
0,825).

60

50

40

30

Number of cases

20

In the present study, 11 cases of rehospitalization were re-
corded in 9 patients, with 1 patient who had 3 hospitalization
episodes because of valvular malfunction. In 3 cases, the in-
volved valve was different from the previous hospitalization.
Average time to rehospitalization was 1.82+3.82 months after
previous hospitalization as seen in Figure 2.

The frequency of rehospitalization cases is presented in Ta-
ble 4 below. Based on the Chi-square test, there was no statis-
tically significant difference in number of rehospitalizations
based on received treatment (p=0.825).

10 15 20

Months to rehospitalization

FIGURE 2. Average time before rehospitalization, 1.8213.82.
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TABLE 4. Number of rehospitalization cases in different treatment groups.

Treatment Number Percentage
Surgery 36.4%
Thrombolytic therapy 27.2%
Intensive anticoagulant therapy 36.4%
Total 100%

There was no statistically significant association between different treatment strategies and number of rehospitalization cases (P-Value=0.825).

Rasprava

U ovo smo istrazivanje ukljuéili i istrazili 63 slu¢aja malfunk-
cije umjetnoga sré¢anog zalistka u 52 bolesnika u razdoblju od
3 godine. U drugim sli¢nim istrazivanjima broj je sudionika
bio mnogo manji unato¢ duljem razdoblju istrazivanja’®, pri-
mjerice u studijama koje su proveli Diirrleman 1 sur. koji su
pratili samo 39 slu¢ajeva tromboze umjetnoga sré¢anog zalis-
tka tijekom 20 godina®i Wei-Guo Ma 1 sur. koji su prikazali 48
bolesnika s malfunkcijom umjetnoga sréanog zaliska u raz-
doblju od 15 godina’®. Mogudi razlozi za ovakve razlike jesu: 1)
istrazivacki je centar referentni centar koji prikuplja bolesni-
ke iz drugih centara; 2) neke su studije isklju¢ivale bolesnike
s bioloskim zalistcima; 3) visa ucestalost neopstruktivnih
tromboza u ovoj studiji u usporedbi sa sli¢cnim istrazivanjima;
4) niza ucestalost suradljivosti u ovom istrazivanju pri upora-
bi propisanih antikoagulantnih lijekova; 5) nedostatak dobrog
registra i sustava prac¢enja bolesnika.

U ovoj je studiji prosje¢na dob bolesnika bila 49,98 + 14,31
godina, a 53,9 % bolesnika bile su Zene. Udrugim sliénim istra-
zivanjima takoder je bilo viSe Zena nego muskaraca (ali s ve-
¢om razlikom), a prosje¢na dob nije se mnogo razlikovala®?2,

Prosje¢no vrijeme proteklo od kirurske zamjene sréanog
zalistka do njegove malfunkcije bilo je 5,65 + 4,89 godina s
vrhuncem u 3. godini. Vrijednost te varijable bila je razlicita
u drugim sli¢nim istraZivanjima. Primjerice, u studiji koju je
proveo Fidel Manuel Caceres-Lériga to je prosjec¢no vrijeme
bilo 6,8 godina’. Ta razlika moZe biti uzrokovana okolisnim i
genetskim razlikama u skupinama koje su istrazivane.

Tromboza je u ovom istrazivanju nadena u 59 slucajeva
(93,6 %) te je bila opstruktivna u 70,2 % slucajeva. U studijskoj
populaciji, 18,97 % slu¢ajeva tromboze bilo je povezano sa
formiranjem panusa, a u 2 slucaja (3,7 %) bila je povezana s
degenerativnim promjenama u bioloskim sréanim zalistci-
ma. U drugim je sliénim istraZivanjima najc¢e$céa etiologija
malfunkcije umjetnoga sr¢anog zalistka takoder bila trombo-
73, a ostale etiologije poput formacije panusa ve¢inom su bile
prisutne zajedno s postojecom trombozom?**. To je potvrde-
no i u ovom istrazivanju, a ¢ini se da je glavni razlog neade-
kvatna antitrombotska terapija u bolesnika nakon kirurske
zamjene sr¢anog zalistka. Primjerice, u studiji koju su proveli
Ahmad Separham i sur. tromboza je primije¢ena u svih bo-
lesnika te je u 88,3 % slucajeva navedena kao opstruktivna, a
u 26,7 % slucajeva bila je povezana s formiranjem panusa®.

Medu bolesnicima s opstruktivnhom trombozom u ovoj stu-
diji, njih 28 (66,7 %) bilo je odabrano za ponovni kirurski za-
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Discussion

During this study, we included and examined 63 cases of
prosthetic valve malfunction in 52 patients over a period of 3
years. In other similar studies, this number was significantly
lower despite a longer study period™, for example in a study
performed by Diirrleman et al. that examined only 39 cases
of prosthetic valve thrombosis over a period of 20 years® and
Wei-Guo Ma et al. who only reported on 48 patients with pros-
thetic valve malfunction over a period of 15 years®. Different
reasons can be suggested for such a difference including: 1)
our study center is a referral center that gathers patients from
other centers; 2) some studies excluded patients with biologi-
cal valves; 3) higher rate of non-obstructive thrombosis in our
study compared to similar studies; 4) less compliance of our
study population in using prescribed anticoagulant agents; 5)
lack of a good registry and follow-up system for patients.

In our study, the average age of patients was 49.98+14.31,
and 53.9% of our cases were women. In other similar studies,
women were also more numerous than men (but with a bigger
difference) and the average age was not very different, being
both lower and higher in some studies®*2,

The average time since surgical valve replacement before
valvular malfunction in our study was 5.65+4.89 years with a
peak at 3 years. This variable was different in different simi-
lar studies. For example, Fidel Manuel Caceres-Loériga report-
ed this average time to be 6.8 years”. This difference can be
due to environmental and genetic differences in the studied
populations.

We observed thrombosis in 59 cases (93.6%), which was
obstructive in 70.2% of cases. In our study population, 18.97%
of thrombosis cases were associated with pannus formation,
whereas in 2 cases (3.7%) thrombosis was associated with de-
generative changes in biological valves. In other similar stud-
ies, thrombosis was also reported to be the most common
etiology for prosthetic valve malfunction and other etiologies
such as pannus formation were mostly observed together
with underlying thrombosis®**. These findings are confirmed
by our study, and the principal reason seems to be inadequate
antithrombotic therapy in patients after surgical valve re-
placement. For example, in a study by Ahmad Separham et
al, thrombosis was observed in all patients and reported as
obstructive in 88.3% of cases, and was associated with pan-
nus formation in 26.7% of cases®.

Among patients with obstructive thrombosis in our study,
28 patients (66.7%) were selected for repeated surgery, of which



hvat, koji je proveden u 21 bolesnika, a ostalih 7 primilo je jaku
antikoagulantnu terapiju. Od 21 kirurskog slu¢aja, u 20 njih
postignut je potpun oporavak, a zabiljeZen je jedan smrtni is-
hod uzrokovan akutnim respiratornim distresom. U sli¢nim
su studijama kirurski zahvati izabrani ¢e$¢e nego drugi na-
¢ini lijeGenja, $to je sliéno nasim rezultatima (60 % bolesnika
bilo je podvrgnuto kirur§kom zahvatu)?.

U vecini prijasnjih istrazivanja'®* stopa je uspjesnosti ki-
rurskih zahvata bila visa od stope uspje$nosti trombolitickog
lijeGenja, iako smo ostvarili prihvatljivu stopu uspjeha i trom-
bolitickom terapijom, sli¢no kao 1 u istrazivanju Fidel Manuel
Caceres-Loriga?. Na temelju toga moZe se zakljuc¢iti da trom-
boliticka terapija moZe biti vazna strategija lijeCenja te dobra
alternativa kirurSkom zahvatu kod malfunkcije umjetnoga
sr¢anog zalistka, uz smanjen rizik embolije.

Zakljucak

U ovom istrazivanju, kao u drugim sli¢nim studijama, otkrili
smo da je tromboza naj¢es¢i uzroénik malfunkcije umjetnoga
sr¢anog zalistka, koji je najcesc¢e uzrokovan neadekvatnom
antikoagulantnom terapijom. MoZemo zakljuciti da sma-
njenje pojavnosti malfunkcije umjetnoga sré¢anog zalistka
edukacijom i poticanjem bolesnika na kontrolu i biljeZenje
svojega koagulacijskog statusa moZe sprijeciti teret lijeGenja
malfunkcije umjetnih sréanih zalistaka.
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21 underwent surgery whereas the other 7 patients received
intensive anticoagulant therapy. Among 21 surgical cases, 20
achieved complete recovery and 1 mortality was recorded due
to acute respiratory distress. In similar studies, surgery was
selected more than other treatment strategies, which is simi-
lar to our findings (60% of patients underwent surgery)©.

In most previous studies®, success rate of surgery was
higher than the success rate of thrombolytic treatment, al-
though we also achieved an acceptable success rate using
thrombolytic therapy, similar to the study by Fidel Manuel
Caceres-Loriga’s?. This can lead to the conclusion that throm-
bolytic treatment can be an important treatment strategy and
a good alternative for surgery in prosthetic valve malfunction
with lower risk of emboli.

Conclusion

In our study, as in other similar studies, we found thrombosis
to be the most common etiology for prosthetic valve malfunc-
tion, which is mainly due to inadequate anticoagulant thera-
py. We can conclude that to decrease incidence of prosthetic
valve malfunction, educating patients and encouraging them
to control and record their coagulation status can remove a
considerable burden of treatment of prosthetic valve mal-
function.
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