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Trikuspidna valvula —
zaboravljena valvula

Tricuspid valve —
the forgotten valve
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Sazetak

Anatomski trikuspidna valvula (TV) je najslozenija od ce-
tiri srcane valvule: sastoji se od prstena, tri listica (sep-
talni, prednji i straznji) te tri papilarna misica. Prednji listic
je najveci, korde spajaju svaki listic s jednim ili vise papi-
larnih misica, a usce ima oblik trokuta.

Disfunkcija TV moze biti primarna ili sekundarna. Pri-
marni patoloski procesi dovode do stenoze i/ili regurgitaci-
je, a sekundarni gotovo iskljuc¢ivo do regurgitacije. Primar-
na disfunkcija je posljedica morfoloski abnormalne valvule
i uzrokovana je prirodenim malformacijama, reumatskom
bolescu, infekcijskim endokarditisom, karcinoidom, tok-
sicnim ucincima lijekova, tumorima, tupom traumom i
miksomatoznom degeneracijom. U sekundarnoj disfunkci-
ji valvulni aparat je morfoloski uredan osim u slucaju dila-
tacije prstena. Disfunkcija je najcesce posljedica miokar-
dne i/ili valvulne bolesti lijeve klijetke.

lako se bolest trikuspidne valvule moze relativno lako i
pouzdano dijagnosticirati klinicki, metode izbora su 2-D
ehokardiografija, pulzirajuci, kontinuirani te obojeni do-
pler. Bitni su 2-D prikaz anatomije i dinamike te primjena
doplera za mjerenje anterogradnih brzina kroz stenoticku
valvulu, kao i obojenog doplera za prikaz regurgitacije.
Buduci su anatomija i pokreti TV kompleksni, jednodimen-
zijska ehokardiografija ima malu ulogu u otkrivanju pato-
logije valvule. TV se moze prikazati iz vise transtorakalnih
presjeka: parasternalno iz prikaza ulaznog dijela desne kli-
jetke (DV) vrlo dobro se vide straznji i prednji listic. U pa-
rasternalnoj kratkoj osi i subkostalno dobro se prikazuju
septalni i prednji listi¢, u apikalnoj poziciji cetiri Supljine
takoder septalni i predniji listi¢ te odnos s mitralnom valvu-
lom. TV se moze takoder dobro prikazati u razli¢itim pre-
sjecima transezofagijskom ehokardiografijom, ali opcenito
njen doprinos razumijevanju patologije trikuspidnog usca
je manji nego mitralnog. Posljednih nekoliko godina sve se
vise, posebice u velikim kardikirurskim centrima, u evalua-
ciji TV primjenjuje i 3-D ehokardiografija.

Klinicki se trikspidna regurgitacija (TR) procjenjuje ug-
lavnom kvalitativno kao minimalna (unutar normalnih gra-
nica), blaga, umjerena i jaka (teska) regurgitacija. Pomocu
obojenog doplera gradira se ljetvicom 1-4+ ovisno o pro-
Sirenosti sistolickog protoka u desnu pretklijetku (DA), ana-
logno procjeni mitralne regurgitacije. Na tesku TR upucu-
ju sljedeci kriteriji: 1. povrsina mlaza obojenim doplerom
veca od 30% povrsine DA, 2. gusti signal kontinuiranim
doplerom, 3. dilatacija prstena >4cm ili nepotpuna koap-
tacija kuspisa, 4. konkavna kasnosistolicka konfiguracija
signala kontinuiranog doplera, 5. brzina utoka krvi >1m/s,
6. dilatacija DA i DV, i 7. sistolicki reverzni protok u do-
nju Suplju i hepatalne vene.

Na znacajno, volumsko opterecenje DV, ukazuje dija-
stolicko izravnjanje interventrikulskog septuma, najjace
izraZzeno na kraju dijastole, vidljivo u kratkoj parasternal-
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Anatomically the tricuspid valve (TV) is the most com-
plex of all four cardiac valves: it comprises two rings,
three cusps (septal, frontal and rear cusps) and three papil-
lary muscles. The frontal cusp is the biggest, chords con-
nect each cusp with one or more papillary muscles, and
the orifice is triangle shaped.

TV dysfunction can be primary and secondary. The pri-
mary pathology processes lead to stenosis and/or regurgita-
tion, and the secondary almost always leads to regurgita-
tion. The primary dysfunction is a result of morphological-
ly abnormal valve and is caused by congenital malforma-
tions, rheumatic disease, infective endocarditis, carcinoid,
toxic effects of drugs, tumors, blunt trauma and myxoma-
tous degeneration. In secondary dysfunction the valve ap-
paratus is morphologically clean except in the case of ring
dilatation. Dysfunction is most often a result of myocardial
and/or valve disease of the left ventricle.

Although the TV disease can be relatively easily and re-
liably clinically diagnosed, the methods of choice are 2-D
echocardiography, pulse, continuous and color Doppler.
2-D display of anatomy and dynamics is important as well
as the use of Doppler for measuring anterograde speed
through a stenotic valve as well as colored Doppler for dis-
play of regurgitation. Since the TV anatomy and move-
ments are complex, one-dimensional echocardiography
has a small role in detecting the valve pathology. TV can
be shown from more transthoracic sections: parasternally
from the display of the entry part of the right ventricle (RV),
rear and frontal cusps are very visible. In the short paraster-
nal axis and subcostally, septal and frontal cusps are very
well shown, and also septal and frontal cusps and relation
to the mitral valve in the apical position of 4 chambers. TV
can also be very well shown in different cross sections with
transesophageal echocardiography, but in general its con-
tribution to the understanding of tricuspid orifice is smaller
than that of the mitral. During the last several years 3-D
echocardiography is increasingly used in the evaluation of
the TV, especially in large cardiac centers.

The clinical tricuspid regurgitation (TR) is mostly eva-
luated qualitatively as a minimum (within normal bounda-
ries), mild, medium and severe regurgitation. With the help
of color Doppler, it is graded on the scale 1-4+ depending
on the diastolic flow into the right atrium (RA), analogous
to estimation of mitral regurgitation. The following criteria
indicate severe TR: 1. the surface of the color Doppler flow
is 30% larger than the surface of the RA, 2. dense signal of
the continuous Doppler, 3. ring dilatation >4cm or incom-
plete cusp coaptation, 4. concave late systolic configura-
tion of the continuous Doppler signal, 5. the velocity of
blood inflow >1m/s, 6. dilatation of the RA and RV, and 7.
systolic and reversal flow into the inferior vena cava and

the hepatic vein.



noj osi (tzv. restrikcijsko-dilatacijski sindrom). Stupanj TR
moze se takoder dobro procijeniti primjenom kontrastne
ehokardiografije. Brzina mlaza TR utvrdena dopleroom ko-
risti se za procjenu sistolickog tlaka DV, koji u odsustvu
opstrukcije izlaznog trakta odgovara sistolickom tlaku u
plucnoj arteriji. To je vrlo korisno klinicki jer gotovo 80-
90% kardijalnih bolesnika ima izvjesni stupanj TR. Zbog
slozenog nacina zatvaranja minimalna do blaga TR nalazi
se, obi¢no u ranoj sistoli, u oko 50-60% zdravih osoba.

Brzina regurgitirajuceg mlaza kroz odredeno usce u
direktnom je odnosu sa smanjenjem tlaka kroz valvulu i
stoga se koristi u odredivanju intrakardijalnih tlakova. Npr.
brzina mlaza TR odrazava sistolicku razliku tlaka izmedu
DV i DA, pa se stoga sistolicki tlak u DV moze izracunati
dodajuci ocekivani tlak u atriju. Ako je brzina mlaza TR
4,0 m/sec, gradijent kroz trikuspidno usce u sistoli je 4 x 4
x 4 = 64 mmHg (modificirana Bernoullijeva jednadzba).
Ako je ocekivani tlak u DA 10 mmHg, sistolicki tlak u DV
iznosi 74 mmHg. Brzine protoka krvi u izlaznom traktu DV
i u trunkusu arterije pulmonalis moraju se izmjeriti u svih
bolesnika s povecanom brzinom TR kako bi bili sigurni da
nema opstrukcije. Dp/dt DV (pokazatelj kontraktilne funk-
cije) moze se odrediti iz spektra krivulje mlaza TR dobive-
nog kontinuiranim doplerom. Za vrijeme izovolumetrijske
kontrakcije nema znacajnijih promjena tlaka u DA i stoga
promjene brzine TR u tom razdoblju odrazavaju dp/dt. Uo-
bi¢ajeno se mjeri vremenski interval izmedu brzina 1 i 2
m/sec na spektru mlaza TR.

Akutna disfunkcija TV je rijetka i javlja se uglavnom
kao sekundarna funkcijska regurgitacija, najcesce u sklopu
akutnog tlacnog opterecenja DV (plu¢na embolija, resekci-
ja pluca), ili rjede volumskog opterecenja (akutna ruptura
iv septuma kao komplikacija infarkta miokarda) s poslje-
di¢nim akutnim zatajivanjem i dilatacijom DV. Akutna TR
s ili bez tlacnog opterecenja DV, tj. vecinom malih brzina
regurgitirajuceg mlaza nastaje u sklopu akutnog inferior-
nog infarkta sa zahvacanjem DV, akcidentalne traume
(ruptura kordi), jatrogenom traumom jednog ili vise listica
ili kordi (ozljeda kateterom, bioptomom, elektrodom elek-
trostimulatora ili kardioverter defibrilatora) ili u sklopu
reakcije odbacivanja presatka. U drugim stanjima (mikso-
matozna degeneracija, bolesti mitralne valvule, plucna hi-
pertenzija razlicite etiologije, prirodene greske srca, KOPB,
plucna fibroza, bolesti vezivnog tkiva, nakon mitralne ki-
rurgije), uglavnom dolazi do akutnog pojacanja prije pos-
tojece TR.
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Diastolic leveling of the interventricular septum indi-
cates a significant volume load on the RV, mostly pro-
nounced at the end of the diastole, visible in the short pa-
rasternal axis (so called restriction-dilation syndrome). The
TR degree can also be well estimated with the application
of contrast echocardiography. The velocity of the TR flow
determined by Doppler is used for estimating the systolic
pressure of the RV, which in the absence of the obstruction
of the outflow tract matches the systolic pressure in the
pulmonary artery. This is very clinically useful because al-
most 80-90% of cardiac patients have a certain degree of
TR. Due to the complex way of closure, minimum to mild
TR can usually be found in the early systole in around 50-
60% of healthy individuals.

The velocity of the regurgitating flow through a certain
orifice is in direct relation to the reduction of the pressure
through the valve, so it is therefore used for determining
the intercardial pressures, eg. the TR flow velocity main-
tains the systolic pressure difference between the RV and
RA and therefore the systolic pressure in the RV can be cal-
culated by adding the expected pressure in the atrium. If
the TR flow velocity is 4.0 m/sec, the gradient through the
tricuspid orifice in the systole is 4 x 4 x 4 = 64 mmHg (mo-
dified Bernoulli’s equation). If the expected pressure in the
RA is 10 mmHg, the systolic pressure in the RV amounts to
74 mmHg. The blood flow velocities in the outflow tract of
the RV and in the truncus of the pulmonary artery must be
measured in all patients with an increased TR velocity so
we can be sure there is no obstruction. Dp/dt of the RV
(contractile function indicator) can be determined from the
TR flow spectral curve obtained by a continuous Doppler.
During the isovolumetric contraction there are no signifi-
cant changes in pressure in the RA and therefore the chan-
ges in TR velocity during that period reflect the dp/dt. The
time interval between velocities of 1 and 2 m/sec are usu-
ally measured on the TR flow spectrum.

The acute TV dysfunction is rare and it mostly appears
as secondary functional regurgitation, mostly within the
acute pressure load of the RV (pulmonary embolism, lung
resection), or more rarely the volume load (acute rupture of
the iv septum as a complication of the myocardial infarc-
tion) with consequential acute failure and dilatation of the
RV. The acute TR with or without the RV load i.e. mostly
low velocities of the regurgitating flow occurs during an
acute inferior infarction which spreads to RV, accidental
trauma (chords rupture) or iatrogenic trauma of one or mo-
re cusps or chords (injuries by catheter, bioptom, electrode
of the electrostimulator or cardioverter defibrillator), or du-
ring a transplant rejection reaction. In other conditions
(myxomatous degeneration, mitral valve disease, pulmona-
ry hypertension of different etiology, congenital heart di-
sease, KOPB, pulmonary fibrosis, connective tissue dis-
ease, after mitral surgery), there is mostly an acute worsen-
ing of the pre-existent TR.

8" Congress of the Croatian Cardiac Society with international participation
2nd Congress of the Croatian Cardiac Nurses Society

Organized by: Croatian Cardiac Society

Hotel Ambasador e

Opatija, Croatia

e October, 21-24, 2010

Vise informacija / More info: www .kardio-kongres2010.org or www.kardio.hr



