
Mitralna regurgitacija (MR) definirana je kao vraÊanje krvi u
lijevi atrij za vrijeme ventrikulske sistole. Za direktnu potvrdu
postojanja ili odsustva MR treba uËiniti Doppler ehokardio-
grafiju. Pri tom se koristi obojani Doppler za brzi “scanning”
prisustva ili odsustva MR i dostatna je pretraga za dijagnozu
blage mitralne insuficijencije koju karakterizira mali uzak re-
gurgitacijski mlaz. Mitralna regurgitacija se moæe prezenti-
rati kao centralni mlaz, tada ju je najlakπe prepoznati, a u
procjeni teæine regurgitacije primjenjive su sve doplerske
metode. Meutim, regurgitacijski mlaz moæe biti ekscentri-
Ëan kod prolapsa mitralnog zalistka i tu se ne moæe primje-
niti metoda povrπine regurgitacijskog mlaza, PISA metoda je
manje toËna, a vena contracta funkcionira dobro kao kod
centralnog mlaza1,2. Osobit problem je prepoznavanje i pro-
cjena teæine MR kod multiplih mlazeva kada se teæina MR
Ëesto podcjeni (Slika 1).

Mitral regurgitation (MR) is defined as the return of blood
into the left atrium during ventricular systole. Doppler ec-
hocardiography has to be performed for direct confirmation
of the existence or absence of MR. For this purpose, we use
color Doppler for quick “scanning” for presence or absence
of MR and it is a sufficient test for the diagnosis of mild mitral
insufficiency, which is characterized by a narrow regurgitant
jet. Mitral regurgitation can be presented as a central jet and
then it is easiest to recognize, while all Doppler methods are
applicable in the assessment of regurgitation severity. How-
ever, the regurgitant jet may be eccentric with mitral valve
prolapse, and here the regurgitant jet area method cannot
be applied, PISA method is less accurate while the vena
contracta functions well as in the central jet1,2. A specific
problem is the recognition and assessment of MR severity in
multiple jets and where the MR severity is frequently under-
estimated (Figure 1). 
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SAÆETAK: Teæina mitralne regurgitacije (MR) s multi-
plim regurgitirajuÊim mlazevima Ëesto se podcjeni stan-
dardnom transtorakalnom ehokardiografskom (TTE)
pretragom, jer se svi mlazevi ne otkriju. Od svih Doppler
metoda jedino je kvantitativno PW Doppler mjerenje pri-
mjenjivo u ovih bolesnika jer PISA nije toËna, a vena
kontrakta je primjenjiva samo kod jednog regurgitacij-
skog mlaza. 

Prikazujemo 57-godiπnjeg bolesnika s malim centralnim
regurgitacijskim mlazom na TTE u kojeg smo uËinili
transezofagijskom ehokardiografijom (TEE) zbog sma-
njene tolerancije napora kod normalne funkcije lijeve kli-
jetke, morfoloπki nepromijenjene mitralne valvule i nor-
malnog nalaza koronarografije uz prisustvo glasnog api-
kalnog holosistoliËkog πuma. TEE je otkrio dva dodatna
ekscentriËna regurgitirajuÊa mlaza. Kvantitativnom PW
Doppler metodom izraËunan je regurgitacijski volumen
od 55 ml i ERO 0.35 cm2, πto odgovara srednje teπkoj do
teπkoj MR. 

Æelimo naglasiti da se simptomi i fizikalni nalaz ne smiju
zanemariti u postupku integrativne ultrazvuËne procjene
teæine MR. 

KLJU»NE RIJE»I: mitralna regurgitacija, ehokardiogra-
fija, Doppler, teæina regurgitacije.

SUMMARY: The severity of mitral regurgitation (MR)
with multiple regurgitant jets is often underestimated on
standard transthoracic ehocardiography (TTE) examina-
tion, since all jets are usually not appreciated. On the
other hand, of all Doppler methods only quantitative PW
Doppler measurement is applicable in these patients
since PISA is not as accurate and vena contracta works
well only for single jets. 
We present a 57-year-old patient with small and narrow
central jet on TTE in whom transesophageal echocar-
diography (TEE) was performed because of loud apical
holosystolic murmur and low effort tolerance in the pre-
sence of normal left ventricular function, normal mitral
valve and coronary artery anatomy. TEE disclosed two
additional significant eccentric jets. Regurgitant volume
of 55 ml/beat and ERO 0,35 cm2 was calculated with
quantitative PW Doppler method which corresponded to
moderate to severe MR.
We stress again the importance of integrative approach
in the assessment of MR severity, in which symptoms,
physical examination and hemodynamic consequences
of MR should not be neglected.
KEYWORDS: mitral regurgitation, echocardiography,
Doppler, severity of regurgitation.
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57-godiπnji muπkarac upuÊen je na transtorakalni ultrazvuk
srca. Bolesnik se deset godina lijeËi zbog arterijske hiper-
tenzije. Zadnjih 6 mjeseci ne podnosi umjerene napore zbog
Ëega je uËinjena koronarografija kojom je iskljuËena okluziv-
na koronarna bolest. U 12-kanalnom EKG registrira se sinus
ritam i hipertrofija lijevog atrija. Transtorakalnom ehokardio-
grafijom (TTE) prikaæe se morfoloπki nepromijenjen valvu-
larni aparat srca, blago uveÊanje lijevog atrija i lijevog ventri-
kula, Ëija je sistoliËka funkcija normalna (Slika 2). Primje-
nom obojanog Dopplera u apikalnom prikazu 4 srËane πup-
ljine otkriva se mali i uzak centralni regurgitacijski mlaz koji
upuÊuje na blagu MR (Slika 3). 

Case report

A 57-year old man was referred for transthoracic echocar-
diography. The patient had been treated for hypertension for
ten years. In the last 6 months, the patient does not tolerate
moderate efforts and therefore he underwent coronarogra-
phy, which excluded occlusive coronary artery disease. The
12-lead ECG records sinus rhythm and left atrial hypertro-
phy. Transthoracic echocardiography (TTE) shows morpho-
logically unchanged valvular heart apparatus, slight enlarge-
ment of the left atrium and the left ventricle, whose systolic
function is normal (Figure 2). Color Doppler in the apical
four chamber view reveals a small and narrow central regur-
gitant jet that indicates mild MR (Figure 3). 
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Figure 1. Eccentric and multiple regurgitant jets of different size and direction (republished with permission from
author — B. JadoniÊ).

Figure 2. TTE appical four chamber view. Normal mitral
valve and mild LA and LV enlargement.

Figure 3. TTE appical four chamber view. Small central
color jet indicating mild MR.

Karakteristike blage MR potvruju se i u kontinuiranom
(CW) Doppleru kao rijedak, nepotpun i paraboliËan regur-
gitacijski mlaz (Slika 4). Meutim, relativno visok E val —
1.2 cm i mali A val uz smanjenu amplitudu sistoliËkog proto-
ka u pluÊnoj veni (Slika 5) prije ukazuje na znaËajnu MR
nego na dijastoliËku disfunkciju II. stupnja. Zbog toga, a u
sklopu smanjene tolerancije napora uz dobru sistoliËku funk-
ciju LV te prisustva glasnog holosistoliËkog πuma na iktusu,

Characteristics of the mild MR are confirmed in the continu-
ous (CW) Doppler as a soft density, incomplete and parabo-
lic regurgitant jet (Figure 4). However, the relatively high E
wave — 1.2 cm and a small A wave with reduced amplitude
of the systolic flow in the pulmonary vein (Figure 5) rather
indicates significant MR than the grade II diastolic dysfunc-
tion.  Therefore, in the reduced effort tolerance with a good
LV systolic function and the presence of loud holosystolic



predpostavljamo da je MR znaËajna i indiciramo transezo-
fagijsku ehokardiografiju (TEE). U Ëetverokomornom sred-
nje ezofagusnom (SE) presjeku 0 stupnjeva, mitralni zalistak
izgleda normalno, a obojanim Dopplerom potvruje se pos-
tojanje malog centralnog mlaza blage MR (Slika 6). U 92
stupnjeva dvokomornom SE presjeku prepoznaje se sisto-
liËki prolaps A1 i otkriva drugi, znaËajni ekscentriËni regur-
gitacijski mlaz (Slika 7). U 126 stupnjeva SE presjeku u
dugoj osi prikazuje se sistoliËki prolaps A2 i treÊi znaËajni
ekscentriËni regurgitacijski mlaz (Slika 8). 

apical murmur we presume that the MR is significant and we
recommend transesophageal echocardiography (TEE). In
the 0 degree midesophageal (ME) four chamber cross-sec-
tional view, the mitral valve appears normal, and color Dop-
pler confirms the existence of a small central jet of mild MR
(Figure 6). Systolic prolapse A1 and another significant ec-
centric regurgitant jet are observed in ME two chamber view
at 92 degrees (Figure 7). Systolic prolapse A2 and the third
significant eccentric regurgitant jet are observed in ME long
axis (LAX) view at 126 degrees (Figure 8). 
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Figure 4. CW Doppler. Soft density, parabolic MR jet. Figure 5. PW Doppler. Diminished systolic flow in 
pulmonary vein.

Figure 6. TEE 0o ME four chamber view. Small and narrow
central MR jet.

Figure 7. TEE 92o ME two chamber view. A1 segment
prolaps and significant eccentric regurgitant jet.

Figure 8. TEE 126o ME LAX view. A2 segment prolaps
and second large eccentric jet.



U procjeni teæine MR kod ovog bolesnika primjenjiva je jedi-
no kvantitativna pulzirajuÊa (PW) Doppler metoda3 (Slika 9).
IzraËunali smo regurgitacijski volumen od 55 ml po kontrak-
ciji i efektivnu regurgitirajuÊu areju (ERO) 0.35 cm2, πto uka-
zuje na srednje teπku do teπku MR. Metoda se bazira na iz-
raËunu udarnih volumena na mitralnoj i aortnoj valvuli, a
koristi se samo kad su ostale valvule kompetentne. Dija-
metar mitralnog anulusa mjeri se na bazi kuspisa (od unu-
tarnjeg do unutarnjeg ruba) u srednjoj dijastoli, a dijametar
izlaznog trakta lijevog ventrikula u prvoj polovici sistole na
mjestu pripoja aortnih kuspisa. PW Doppler se snima na
opisanim mjestima mjerenja. 
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While assessing the MR severity for this patient, only the
quantitative pulsed (PW) Doppler method3 (Figure 9) is
applicable. We have calculated the regurgitant volume of 55
ml/beat and effective regurgitant orifice (ERO) of 0.35 cm2,
indicating moderate to severe MR. The method is based on
the calculation of the stroke volumes on the mitral and aor-
tic valve, which is only used when other valves are compe-
tent. Mitral annulus diameter is measured on the basis of
cusps (from inner to the inner edge) in the mid diastole, whi-
le the diameter of the left ventricular outflow tract is meas-
ured in the first half of systole at the site of the aortic cusp
attachment. PW Doppler is recorded in the above described
measurement sites.  

Diskusija

Ehokardiografija s Dopplerom je metoda izbora u neinva-
zivnoj detekciji i evaluaciji teæine i etiologije mitralne i drugih
valvularnih regurgitacija. 

U Tablicama 1 i 2 prikazani su kvantitativni, semikvantita-
tivni i kvalitativni ehokardiografski i Doppler parametri za
procjenu teæine MR. 

Discussion

Echocardiography with Doppler is the method of choice for
the noninvasive detection and evaluation of the severity and
etiology of mitral and other valvular regurgitations. 

Tables 1 and 2 show the quantitative, qualitative and semi-
quantitative echocardiographic and Doppler parameters for
the assessment of MR severity. 

Figure 9. Quantitative PW
Doppler method (partially

reprinted with permission of
“Nakladni zavod Globus”

Zagreb, Croatia).

Table 1.
Echocardiographic
parameters in mild
mitral regurgitation.



Procjena teæine MR uvijek se bazira na viπe varijabli. Pri-
mjenjuje se integrativni postupni pristup, a redosljed ehokar-
diografskih pretraga i mjerenja prikazan je u Tablici 3. 

The assessment of MR severity is always based on several
variables. Integrative gradual approach is applied, while the
order of echocardiographic tests and measurements is
shown in Table 3. 
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Table 2.
Echocardiographic

parameters in severe
and moderate mitral

regurgitation.

Table 3.
Integrative stepwise

approach in 
assessment of mitral
regurgitation severity.

Kvantitativne varijable ne raËunaju se ako do tada uËinjena
mjerenja ukljuËujuÊi PISA radijus, jedinstveno upuÊuju na
blagu ili blagu do srednje teπku MR. 

Meutim, teæina MR s viπe mlazeva Ëesto se podcjeni TTE
pretragom jer se svi mlazevi ne prepoznaju. Od svih Doppler
metoda tada je primjenjiva samo kvantitativna PW Doppler
metoda, jer PISA nije toËna, a vena contracta se moæe koris-
titi samo kod jednog regurgitacijskog mlaza. Obzirom da se
kod ovih bolesnika oslanjamo samo na jednu Doppler meto-
du, posebno vaæan dio u integrativnom pristupu procjene

Quantitative variables are not counted if the measurements
performed so far including PISA radius universally indicate a
mild or mild to moderate MR severity.  
However, severity of the MR with several jets is often under-
estimated by TTE, because not all the jets are recognized.
Of all Doppler methods, only quantitative PW Doppler
method is applicable, because PISA is not accurate, while
the vena contracta may be used only with one regurgitant
jet. Given that in these patients we rely only on one Doppler
method, symptoms, physical findings and hemodynamic
consequences of MR are an especially important part of the
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teæine regurgitacije su tegobe, fizikalni nalaz i hemodinam-
ske posljedice MR.

integrative approach in the assessment of the regurgitation
severity.
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