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MPQTOTYTIH EPTAZIA

O xpdvag 1GooyKIKIG XdAaong g Sefidg Kokiag
- nxoxapdioypaqikri Doppler sktipnen -

K.A. Txepirghc, I.E. Mapxapidng, X.I. KapBouvng, AT. KetikoyAou,
I'.K. EuBumdbdng, L.T. Nolokag, F.K. ZaBBonoulog, I.E. Aoupldag

A" KapBiohoyin Kiwikn Apiototehelou Mavemotnpiou ©ecoaovikng,

Noookopeio AXEMA, ©coaahovikn

Nepidnyn: H uétpron Tou xpévou ard T diakort
g pori¢ B1a T A0PTAS HEXA TY EvapEn T pofg.
Bia MC WTAOEIOOUE, aroTeAEl TV KoBiEpwUE
Doppler 1128050 UTIOAOYIOOD ToU XPOVOU 1G00YKI-
KIig XGAQONG TG APIOTERNG Kolag (XIOX-AK). Ma
TV LETPNON TOU XPOVOU 1G0OYKIKAG ¥EAToNG g
ez Kolag (XIOX-AK) apapiidsaus aviioTonn
1£80S0. MehethBnkay 38 quatooyik értopid, N
Klag 17 pexpl 56 etdv (ugon 33 = 10 &m). O
XIOK-AK_uniohoyiotke pe m Poifeia 1ou nhe-
KrpokapBioypagatog (HKF} kal Tou nyokapdio-
Vpaeiatog Doppler TG TAYAGKIVAG Kal TG MvEU-
oviic PakBiBag. Qg TéTola; GewpiANKe N S1ago-
P Tou Ypovou R — BiaKani porig Bia TG AVEUHO-

Katé m Siactoh] duaxplvovys, dmog sivat
TV00T5, 800 PESE, TV W00OYKIKT e Kot
T kothiaxi| mfipwon, Xdkaon eivas 1 evepyr-
A BLaBiKasia JE TV OTCiG. O KUPSIKES UG EXE-
VEpETI STV o TG GUOTOMG KatioTaon. Ap-
%iTe1 T oeyE 7Ou AGKAPGVETIL N SUOTEOT),.
To xpovixd onpeio g évapng g gihuong ev
uopei va mpocdiopoel axpibos, WAwoTe Sev
sival Tautdypovn Yo Gha T TEAKETA TOU puo-
xapbiov. TTpuxrixe: Spag, 1opis s&ibhoyo AdSog,
@ MY apioTepl Xoio TOUAEGTOY, PTOpEL VO
ToTioTel e TV oOykelon N aopTucs BaABi-
Bag, mApGAO oV 1| AKPIBTG Evepln TG YAAGETIC
pomyeit Aty msec Tng pkaeis wg. To p-
1KS Tia g yeAaong, ard T chyckeion TG
copriric PurBidas ot v Siivortn T mupo-
18005, YapaxenpiLetal oV GAoT] GOOYKIKTIG Xi-
Aot TG eploTepis kovkiag'2, H BdpKsic avtig
g o anotehel Tov APIVO 1wooTKING AL~
ong g apiotepig Kotkiog (XIOX-AK). To 8
XPOVIKS BiioTe WO TV GVyKAEIGT TG AvEL-

viKiig» an Tov xpovo <R - &vapEn poii; 31 TG Tok
VARG, AKOHN Yivoviav uETPnon Kal Tou XIOX-
AK yia olVKpION e Qutey TG BE81AG Kokiag. Teh
KA UNOAOYIOTIIKY O PE0EG TIEG Kal EYIVOY OUOXE-
Tioeig 1ou XIOX-AK pe v nkikia kai T kapaiak|
ouxvotTa, O XIOX-AK Bpébnke 0,020 * 0,018
sec, 0 XIOX-AK 0,088 x 0,013 sec, £v4 0L OUOXET-
oBlg 5ev anoBelXTKaY OTATIoTIKG OTUavTkES. O
XIOX-8K oTa guoioAoyiKa droua Bee8nke va sival
onpavtika Bpaxutepog 1ou XIOX-AK xai paivetal
o sivor GveESpTTOG an6 Ty NAikia Kol TV Kap-
Biakh ouxveTTa.

Kapdtohoyia 1998, 1: 119-124

hoviiig BaABides Pt T Buivortn T TPYAG-
vag, yapaxenpiGstan, kot avnotouda, cav
Ypivos wweoykiichc yihuong T deiids Kotkiag
(XIOX-AK).

Emy khovi] 1piEn, o unolonapdg Tov xpo-
Vou and T Siakom T pofi dia TG copTHE kE-
XpU T Evapkn TG poilG Bt TG LITPORBOGS Ao~
Tehei Ty KeBiepwpévi) Doppler 158080 vIoAoYe-
oot tou XIOX-AKL Zuv napobow epyacia
vroharicope tov XIOX-AK pe napéuowo tpono,
Lt and 600 TOUAGYIGTOV TaPILOUHE, GVEAOYI
hehdT oYETIRR e TRV RETPION o APOVOD 0V~
0D Bev éxet YiveL izl Giiepo.

YAIKO KAl MEGOAOI

To uhud mg pehéeng anotéhzon 38 guctoloyuci dtone
€16 &vbpeg, 22 ovaiess), Tiuiag end 17 g 53 st (xéem
hisia 33 = 10 5. Ohor o eEeraoBevres fav aovsTTmpe-
ukol, gupl avokEpenE rpipaTe KapSueKi; TEGNOTS
oy Kvisi ekétuon, pe goowhonwd HKTonue mpeiag
o Buofuupaxikd ToKaRBIOYpigAa Kt Sov EhpPuvay pup
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axsvrvei ayeri, AT pekém xodeiotKay o drope
o sugdviay oo Doppler avenépxeia s TprfAdIVS -
Kat i ROVl BuAfids sofapdtrpn rd 1474+,

S5 i seTulOuevo KaTIPAOVIEY E T PUSHTTIKD
noxapSioypignua Doppler T pooypiupate g Tprrkin
Vas Kt g TvEuOvIRTS BoAfiSas, KBS ETIoS Kt o ot
tone; ¥aupagls g poig Sia g wupoeBods Kt Mg
aopuuric furfidas, H kotaypaei Tou pootpdpuatog g pi-
Vb Tivdray ané v Kopu: 5pofoh) Tea0GPUY KoL
Aoty s oo ferfunopod ato byog tou furkios TG
BoABiB, peratl Ty dxpiv tav Yaariviv. To podrpaie
g mveauowki fulBidag Aupavoviay asd T aptovepl
RapasTapVIRT Béo 1o Bpud AEove. 10 Do T peyidey
atyeiy (aoprici pita) 16 0 oo Serypaticon toroder-
Hévo wpise: ket v BakiSa (omy Dieupts g Tveugon
i GpTTpiac). AXGHT, 47 TV Kopupale Kpofoh 1600GPGY
i TévTS KOUOTHTY, TIVOTaY G POV KATAYpE 10U poo-
IPRIEROS TG iTpomIBal K A aoprur BakBiBag B To
TEio BEATHTIONOD tOmOBETINEVD pETaD ey yepmY Elob-
8ou at 25080 g apatepils Kowkiag?.

Tia va axoxheicovhe iy enidpacn mg avamvorg, Aay-
Bévovray 5-10 GtaBoyunis pooypépata ond kide Kexarpupi.
do1 G va mepUanivovTi K oL Sio gioeis g avi
‘nvoils, Kt Maudvovea 1 péom Ty Kibe FupaETpoD.

Tav XIOX-aK Geopiics n Suogopd tay zpbvon «R-
Baxoi porlg 81 Mg mveOVKiGH G0 Tov 7POVD KR-
svapkn porig Bz T PeAGKVeSH, evi any XIOX-AK o
ApOvos axd Y BLakOri, T pof Bua s LopTIG et v
Svapb g poris Ba g rzpoeidods feAfidas (B, 1k 2.

H otanionei evidwen repdufeve, exrég o0 vrohon-
oD TG EGTIS T Kt TS WARUKIG GROKGNG, T ovazE-
o Ty Ty Tou XIOX-AK e t0v apidus oy pilsay
TV thesia

AROTEAEEMATA

O pioeg rpég 100 XIOX-AK ka1 100 XIOX-
AK frav 0,088 + 0,013 sec ko 0,029 + 0,018
sec avtiotouza. Ta Sedopéva 1o Kie ebstuadi-
vie ZaputiBevial avoAvTKG oTov Tivara 1,

O aveEaprijusg cuoyetioe; petabs XIOX-
AK xon nhixicg Onog kat petakd XIOX-AK kot
wapBkAc ouxvoTTg (e opigelg nexer 100/
min) Sev amobeiyKay oTUTIOTING GTEVTIKES,
omeag epgavitovial 67a Saypippota 1 ket 2. O
axpBag tpomog vroloyiopol tov XIOX-AK, pe
fiom 1 Doppler pooypiupetn dia mg avevpovi-
ilg e tprAdvas avagopush pe 1o HKTpuko
wpe R, nepiatatar omy ewove 1. Aviotore,
omy ewove 2 maperifeTn éva podypuppe de
g rtpoeiBodg e 100 3P0V EKPONS TG ap.
Kothiog (tavTéxpov) KOTAYPOPH, BTOV PIvETI O
pomog mpoodiopiopod tov XIOX-AK (xapig
avopops: 010 R).

Mivakag 1. KAwikd XapakmpioTia. kat Doppler N¥@KepBioypapika SUpTiuaTa Tov atbey nou nephipdnkay om
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AIA = abkovTng apdyudg,

ino, HA = hikia, KX = ropbuart sugvéenza, KIOK-AK = povos oo ieang apiots-

i worliag, XIOX-AK = xpovos woopmeis zidaong dskis xodkias,
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Aitiypoppa 2. Toauui OUOXETION KapBIaKNG GUXVATH-
Tag ke XIOX-AK.

Emv ewdve 3 avomapictara o Ppéyos mie-
ong-yxau Mg BeEids Kokicg (Tpryevid o).
£v0 0 aVTioToyog TG apIoTERTS Kotkiag Tapeti-
B5101 TNV SKOVD 4.

ZIYZHTHEH

H pshéen tov derdy g Sactohucis Asr-
zoupyiag g aploTepig Kotkiag éxet mpoTTBEL
APOVIKE. Kot 0D TV AVTISTOlzeV T BEEidG.
‘Apyuci, o1 pehésg Yivoviay s GipaTpég uedd
S0ug 610 EPYESTIPIO KABETIPIEORGY e T XPi-
om TONDIAOKY TEXVIKGY. TUEPX SUG, P& TV
SEEMEN TS TexvOAOYLUG ZpTIoYOnOWDVTDL ThEOY
O GViRaTES TERVIRES O T PABIOIGOTORIE
xotoypogi, w Doppler MyoKapdloYpEEIHL
a1 1 oVt Toporpupia. Etot, pe TV Epop-
poyf Twv avetipe peBdSoY Exve cugl, o 1
Stootohuci Astrovpyia T epioTepi; kothiog Bia-

wpyhixva

LA
NS N N AN
XIOX-AK=A-B

Eik. 1. H BTo1I0M 0 XPOVaU 100VKIKIG XOAaOTIG T e
£6g KoNiag (XIOX-AK).

Eux. 2. H 16Tpon Tou xpovou 1ooyKIchg XaAaong me
apioTEpAC Koiag (XIOX-AK),

25
.
15

o

nieon (mmHg)

e
7 & 7 ® 7 w
Bykog (g6 x 10°1)

Ewx. 3. O Bpbxog nizong-bykou e efc Koiag!.
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Etx. 4. O Bpoxog HiEonG-0YKou TG pIOTERTG KOG,

TaplosETE! 66 UEYEAO BpOUS YooTGTAY Smtg
o oTEpaviKia YEe0T, oTIV apmPLEKT) UTEp-
woTP?, oTig puokapdlondBeleg!ll Smwg ket o8
apKeté GAho. AxdLT SlamoTdinKks, o1 T S1cTo-
i) BuohELTOUpYie CULUETEYEL, T eUBDVETH o~
KEIOTIRG, Y16 0. OTEIY KA1 CUIETUATA Kip-
SaKfig QVERGPKEWS OF GTUAVIIKG TOGOGTO
aobeviyiHl,

AvtiBeta, 1) pEAET TG ASITOUPYIKGTI TAS TG
Sstuig Kothiag KuSLOTEMOE KaTh TORS TG apr-
arepi. To evBlepipoy TV EpRUVITEY Yo Ty
Befuc Kowhin GpYIGE CYETIRE. RPOOGATA gD 1
codTte. autd sBewpsito mOAMOEPE XWPIC
Brairepn onpasic e My Kukhopopia. Emi thé-
ov, 1 jehém g mapousiols coBapES aYTIKEE-
vikig Suckoics, Moy OPEOVIEY 670 MVHUEAD
YEETpIEA CYiMa TG, GTTY auvajsia Tposio-
pLopoD P& akpiBet Ty ECTEPIKEY OpinY Tou
svBoxapdion g ASYw TG EKOBCTAGHEVG So-
KiBwoTiG g ket TEAOG 0T eptk aSuvaia eE1d-
moMg PETPTONS TOb GYKO TG HE ETEIKOVIATL-
Kig TEXVIKEG,

H pshémn 10v mpoduvapixey mapautpmny
g AsrovpykoTREg TG Bkl Korhiag Stevko-
MOVBNKE CMUAVEIKG 1 TV GUVBEGT) KL egupio-
il Ty Ppoyev ieong-dyov. H axpiig covle-
an Tov Bpdyov misang-dykay TG SEEiG Kowkiag
smireiyBnce axd Toug Redington Kat auvepydteg
0 1988, ayye1oYpuOIK, K& TV GLYZPOV] XpNGT-
slomoinon psyikng axpifieiug evBoKupSIKOD jii-
KPORAVOPETPOUH, O Bpoxog auTdg X8t TPLYOVIKS
YL, OF GVTBETON LE 10V AVTIGTONO TG GpL-
oTepc Kothiag MoU v TapEAMASYPANNOG.

And autéy Blamotaverar, v 1 ebBnon mg de-
&g xothing upxiCer voupig petd TV évaptn tg
abEnong g evSokovuaiig mieong GTY apx
MG GUBTOLAG Kl RAPOTEIVETE TEPQY TIG EVOp-
&g TG TUHOTS TG TEGTIG 570 A0 TN auGTO-
g, ‘Etan, ekuttiag mg Topitacng mg mspiodon
5ofnong, o XIOX-8K aveupioketar Ppaxbs. H
Rropdtaan et g skbBnong emodibstar cTY
TOPOUGTA T ZHAMAGY TECEWY MOV PUTIOAOYI-
Wil EMKPATOOY GTOV TVEHOVIKD SlkTuoM. Trig
rEpuTEhORG Speg wou 1 Sekud Kovkn epyileTa
G GUVBiKES CUGTOAIKTIG VTEPEGPTIOTS, © XpOVOG
EdBnamg perdveter kat ot o XIOX-AK eupo-
vitetar empnséotepog. H popgohoria 8 tov
Bpdov meong - dyroy g Sekidg Korkiag mou
TPOKDRTE VLS Tg GUVBIKES BUTE TPOCOONLEL
1E Tov avtiotoe g guotokoyikilg aploTepiy
xotkiag's.

STy epyusic et perstiBnke o XIOX-AK
e Doppler péfodo mapdROE P GUTHY TOL GUVIT-
60 JPHIOHIOTOLEIT® Tt 10V UTOOVIONS Ton
XIOX-AK. Tty pétpnon tov weheviaion yive-
Tt GOYEPOVI KATEYPAPT) TOU POOYPAMKLTOS TG
aopTiKg Kat g iTpoetBoig PeABiSes ka uro-
Aoyistet 0 xpovog and 10 TAOG TG laKoTig TG
pofig i g eopTucis BudBidag néxpr my vaptn
g poiig Bt g pTposidoss (Exx. 1), Aviideta,
TaUTOPOV KaTaYPUg TV 550 POOYPEETEY
g Tpiyhdvag Kat TG rvewpoviKig Bedpidug
8ev sivat sgueri, Tit Tov A5Y0 @utd pTowomnor-
M6nke o R tov HKgpipetog og onueio avago-
pig. ‘ExoL 1 Supopi Tov xpovoy «R-duakomi)
pofig 1z TG AVEUHOVIKTICH 0RO TOV 1PV <R~
Evapkn pong Sua g TG, avTiotonEl
otov XIOX-AK (Ewx. 2). To xpovikd qutd Sis-
G, VROAOYIGHEVD QI T0 HOVOBIAGTATO TXO-
KAPBLOYPAGNME TG TVEVROVLCTG Ket TG TpryAd-
xwag BuhBidag, xpnoylononiBiKe o8 noAmdTepn
EAET Y10t DY SIGVGT TG TVEDHOVUTIG UTEp-
TG e TP,

O XIOX-AK eivat mapipetpog niov sxmped-
et 1600 amd Tov PUB yihaoTS 1O HOKKp-
Siow 600 KoL and cioduvauKol; TapiyOVTES
0w EmNpELOVY TV XPOVIKY BTV ChyKAEIONG
g mvevpovikil B Bideg 1) ket mg SuivouEng
mg tprykyvas BarBiSag. Tm peki pag outi,
70V AVaPEPETIL OE QUOIOAOYIKE Grop, 0. XTOX-
AK péfxe mokd Ppaxirepog and Tov XIOX-
(0,029 % 0,18 sec Evavr 0,088 + 0,013 sec)
opIopEveg G MUBONOYIKES KETOOTAGEI WO~
pei va mopatadei X ve PBGOEL TOV QVTIGTONEO
XpOVo NG upraTepiig Kotias. “Eto ot cuviieg
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ovoTohuTig uREpQIPTIONG, bMes Sive 1 TVEUO-
VKR urptoon, mepupeitel emufkoven tov
XIOX-AK. Avtd GAhoots sEdyera ket and tov
Bpoyo misame-G1rou g Seidg Kotiag's,

‘Ooov agopd oTig ouayetions peely
XIOX-AK xat nhixias § apipod opilewv, aviie
36V umodsixTkay OTQTOTKG. oTUaVTIKES (Sia-
tpéupere |t 2). To yeyovig mutd Kabiot tov
BloTohd autd Seixmn aLiGmoTo Ket avamp-
Yémpo, agob propel vo: afokoynBel avebipeiie
an6 TV AT KoL 10V apidj6 T ogiEEDY (Tov-
Adjrotov 1ia opiges péxpt 100/min, mov Keta-
YpdpnKay o pehdm pag).

Tuvends, o xpovog amd TV Saxoxd mg
poric S TG AVeUROVIKTIG HéXpL TV EvapEn ™G
poiig Bia g tpryAdvag, Tow cupBaTi 00 xpé-
%1 Vi T0v yapaKmpilovss Sav XpBVO (GooYKI-
i yikaong g Sekui xotkiag, uropei ve ano-
Ehoel dvay anké ko abImoTo BT avigves-
GG KO TERUTIPiEOTG SUVKGY CUSTOMKTIG 5p-
omg g Se£idg rodking. H epuppoyi mg pedd-
Sou 80 quupither aropueISTIE 1 povo oty
Biyvaon, oldd KoL oTV nepakoloiBon wov
aoevav autv.

e ™y npaxnkh wexunpioon mg akiom-
otieg Kot enavelmyomzag mg psddSou oty
vk npedn anaveinn P entpepaioon
TV pETpliceny ke apoduvaks cuoysticetg,
Kai eriong xet peyadiepo deiyie petpiiceay
(o8 aoBeveis km ouideg eAéyzov), trol howe 1@
CTUTOTIKG Spla. SUmGTOsHYIG («confidence li-
mitsn) v siven 650 0 Suviidv oTavdTEpL.

ABSTRACT

Gemitzis K, Parharidis G, Karvounis H, Ketikog-
lou B, Efthimiadis G, Nouskas I, Savopoulos G,
Louridas G. Right ventricular isavolumic relaxa-
tion time. A Doppler echocardiographic assess-
ment. Cardiologia 1998, 1: 119-124.

The measurement of the time elapsing from
discontinuation of transaortic flow to the beginning
of transmitral flow constitutes the well-established
Doppler method for the calculation of left ventricu-
far isovolumic relaxation fime (LV-IVRT). We ap-
plied the sarme technique we use for estimating
LV-IVRT also for the respective IVRT of the right
ventricle. We studied 38 apparently normal indivi-
duais with mean age 33 % 10 years (age range
from 17 to 55 years). We measured AV-IVRT Using
the electrocardiogram (ECG) and the Doppler
echocardiograms of the tricuspid and the pulmo-
nary valve. We defined RV-IVRT as the time diffe-

rence betwoen the “R wave to the discontinuation
of transpulmonary flow” and the «R wave to the
beginning of transtricuspid flow". In addition, we.
performed parallsl calculations of the LV-IVAT as
well,in order to have a means of comparison. We
eventually estimated the mean values and we cor-
related RV-IVAT to age and heart rate. We rea-
ched avalus of 0.029 = 0.018 sec for the RV-IVRT
and of 0.088 + 0.013 sec for the LV-IVRT, whe-
reas the correlations to age and heart rate proved
fo be statistically insignificant. In conclusion, in
normal individuals, we found the RV-IVRT to be si-
gnificantly shorter than the LV-IVRT and indepen-
dent of age and heart rate, thus rendering it a relia-
ble and reproducible metfod for the study of the
diastolic properties of the right ventricle.
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