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ABSTRACT 

This ll urk \IUS /)/ul/e(/ fo evulllu/e /1,(" lei; '·UII/ricll lu,. 
diastolicjlll1ctiun III cill"ld,./ll/ II ' if!, aCll/(!,.heIllI/Uric ca,.difis. Ti,e 
s fW~" cO/llp,.ised J(J cI,,"ldn: 1I \I'ifll ucilfe I·heuII' l lf ic (eve,. 1/ //lules 
(56. 7%) oml I 3/c/l/(/les (433(:~ ) their (/ges I"UlIgec/ji-UlI/ () /0 15 
veors . They H'ere divided illio hl 'O g,.ollps C,.OIl/) I ll 'h ich COl7sists 
oj"] () cases H'ith ,·hellll/uric curditis (/ml g,.U/lji II. the, ' lI ·e,.e I() 
cus'es )'vith {leufe Ihellll'd/ic/eve,. (ARF) lVithou/ clinicol curclitis. 
T11 'e l7fy childrel7 uf ugc WILl sex lltatched tu [Jutients g"oup H e,.e 
rokel1 os a COl/t,.u! They were divided into two other groups, 
group J I I were 10 p<1tients \Vith chronic quiescent rheumatic heart . 
disea se, compared to g roup I and 10 healthy children, group IV 
were compared to group I I. All patients were subjected to rull 
hi story taking, I'ull clinical exal1lin<1tion and laboratory 
investigation s, standard 12 leads ECG, plane x-l'ay and 
echocardiography emphasis on left ventricular dic.1stolic function. 
There was great atTection of LV diastolic function indices among. 
patients with acute rheumatic carditis GI when compared \vith 
Gill (quiescent RHD). There was significant decrease of E 
ve locity and E/A ratio indices which measured res pectively 88.71 
± 30.85 ern /sec .and 1.43 ± 0.67 in GI while in group III were 
120.10 ± 29.35 em/sec and 2.00 ± 0,59 . As reg<m.l 
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1);\ ratio Illean \·,tlue ,liSll sho\\cd . 

sl<ltis ticlli Sigllilic,lIlt dil'lerellee 
bet\\een both groups C,\RF p,lli t' llt 
with carditis ,lI ld chronic quiescent 
rheulll CI tic heart paticllts). 

/\s re ga rd I)T the mean 
\·alue ill (i I \\,IS 1:;3 .35 ± 32.79 
Ill /sec and in (illl \\ ,I ~ I{)O .()() ± 
28.28 Ill /sec ,Inl! the di ITerence 
het \veell butll grllups was 
sl<ll is tiC<llly sig ililic[lilt. l\lso IVRT 
llle,lI1 \·,duc ill Ci I \\<lS t)()6() ± 
2~.3-t III sec ,lilt! \\<lS -tt)2:, ± 12 . 12 
m sec in (i III ami the d i Ilerc nce 
between both groups \\as 
s tati s ti ca lly s iglliticant (Table 3). 

But \\hcn st lil" in!..'. OiaslO lic 
function betwcen GI I ~lI1d G[V 
(ARf p<ltients \\ithout carditis [lnd 
normnl cOlllwl children) the nil" 
parameter sho\\illg signilicnllt 
difference l1l:t\\cell hlltll gro ups was 
IVRT lhe menn value ill (ill \Vas 7? 
± 6.93 III sec ,1110 in (IIV \\·<.1S 55.30 
± 15.43 J1l sec. 

This difference ilia ' · be 
explain (hat the prol()ngnti~ll1 of 
[VRT is an carly mar"er 1'0 1' cardiac 
involvenlellt in ARF. This was in 
agreement \Vi Ih Douglas et al. 
(/989) who stateciti1al diastolic 
function may produce a tool l'or 
early cli,lgnosis of cardiac 
involvement. /\I so the use or IVRT 

(IS ,111 index Df diastolic imp(lirl11ellt 
in patieills \\ ·i th ;\1\1 : has the 
ad\·ant,lge that it is unlike the (lther 
diastolic illdiees Iwt alleckd b\ 
moderate a Iterat ion III ha\.' 11 Hlll
Yll illnic load (Starlillg el al.. 198 7) . 

. Thi s study sho\ved th ,ll there \\,IS 
11 0 s iglliticallt dilTcrellce ill diastolic 
functinn oet\\eell ;\RI: p,llienh \\ith 
mitral nr aortic reL!lIrL!.il<ltiull and 
those \\itlHlut mi7r<1l- ~)r aurtlc 
rcgurge. In cUllclusipl1 : I)oppkr 
echucardiography prll\ ed It) hL' ur 
great \,tiuc ill lietectill!..'. diasll1lic 
I'unction. indices as IVI~T \\hich 
may be uscd as car" sensitiq: 
marker for diagnosis llf carditis in 
silent carditis. Also there is s ignili
C~lIll impairment in di,l s ttllic fUIl
ction in patients \vitl1 ~ICUtc rheul11
,Hie carditis i I' cUl11pmed \\ith 
chronic quie sce nt Rill) \l1H> ha\c 
similar loading ,dtCrl\'ltitlTl. 

So \\e l'Cc ll ll1ll1ellll echoc,lr
diograpby as a routine in vest i!!31ion 
ill order to evaluate carly seLJ~lel or 
ART. Diastolic function can be 
used for lbe ear ly detection of 
myocardial invol ve ment in patients 
'vvitb acute rheumatic I'e\ cr. 

Systolic alld diastolic 
functions must he distinct ,IS each 
nr their dysfunction ,1llects the 
decision of management. 
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Tah/e (4): St~ltistical l'(lInp~lris()11 hctwccn p~llicl1ts \\itlwlIt 

cJrditis and IlOr\11~ll control ~roup ~lS re~arcl di<.lstolic !'unction. 
~ ~ 

ARF without carditisDiastolic NOl'mal control
II, p-\· .. llIct (ullpain:d)

fllnctioll gnJup (II =20) grollp (II = 1 0) 
(J () ~(). -:- (, 


\ck)ciIY 

\ 8~ . XO t I -I. -I!) X7.lJ() !.: I ~ -I <) 

. () 0:;I .X .~i\ \cl,)cil~ .13 .00 ± ')()X 5~.~O ± 12 ._~ ~ 

. () . O~III\ 1 ' ~ltil) I l)!) .t 0 . .1.1 I.I~1.7:;1.()3~ 

() .() I :> 0.05lJl II 1.10 ± :; 1.,11 III~O ± It»)) 
~ 
~,,IVRI 7~.6() ± (,93 .; no I *55.30 ± I :' ..1~ -

':' Signi ~icant 

Table (5): Statistical cOlllparison bet\vecll /\RI· p~lticnls "itb 

mitral rc"uroe and tho se "'ithollt as reoarcl diastolic functions. ., . t::>.t::> Co 

Diastolic 
functions 

Paticllts with 
MR (n =1:') 

Paticnts withollt 
MR(n=I:,) 

t (unpaircd) 1'-\"<lIIIC 

1,, - \ cl()cit~ 90 .XO ..t :; I~() X2.67 ± 20.77 (). X.1 " 005 
,\ \el(lcit~ 62.79 ± ~0.86 57.17 ± 2.1.26 OM{ > 0.05 
1'//\ rali() I.SX ± 0.67 1.65 ± 0.66 O .~ ~ > n.05 

IH 133.73 ± 33.73 118 . 13 ± 32.58 I ~l) > 0.05 

IVRT 87.00 ± 27.2X 82.~0 ± 22.76 05~ -> 0.05 

Tahie (6): Statistical comparison between ARF patients with 
aOl1ic rellurge , and those without as reaard diasto\ ic functions.5:>" " 

Diastolic 
flilldiolis 

Patients with 

I AR(n=:') 
Patients without AR 

(n = 25) 
t (ullpaired) P-\"aille 

\:, \clocit\ 100.02 ± 35.28 X..).08 ± 2..).30 1 . ~.1 > 0.05 

;\ \clucity 52.30 ± 16 .22 C)I.52 ± 23 ..12 O. X-I > 0.05 

F/A rillill 2.03 ± 0.73 1.53 ± 0.62 1" / > 0.05 

DT 12940 ± 3.1.06 125.24± 3,,).10 O . 2~ > 0.05 

IVRT 
, 

62.40 ± 23 .m~ 89.0..) ± 2306 ~ ..~(, < 0.05* 

>;; Signi ficant 
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Tabll! (2): Statistical cOl11rariSllll bc:t\\ccil patients \\ithout carditis and normal 
co ntrol !!r0Ur as l-c",l rd clinical lab ,l nt! l'ciln tindin"s<= <=.-

A~e 

No carditis 
(n = 10) 

N II rill a I 

{n = 10) 

Stalislil:s I'-\'"Iul: 

S.9 ± 2.8 R.LJ -t 26 t = 0.00 > 0.05 
Sc.\ : 

r->l"k 
Felll" Ie 

5 (S()()'~/;,) 

5 (5lH)""') 
-I (-IO.m..;,) 
6 «()(lO%) 

I· isher >() .O5 

ESR 7 1.7::28.9 . 1-19 :': :1.5 t = 6.1 () <; D.OO I ., 

/\ SOl I a( I O()O'~·~ ,) () «()()%) Fi sher "'. 0.00 I '; 
CIZI' 

-

+ 
.. 
. . ,. 

o (0 0",,) 
7 ( 7 () O, ~·; ,) 

:2 (~()()'~;,) 
I ( 1 O.()'~;) 

I () ( 1 ()O%) 
o IOrn'o ) 

o lIIO'~ 'II) 

() l (I ()'%) 

y== ~()()O < (). O() I " . 

I ,VI. f)1) 3.R ..t ()S -I. .1 ,~ 0.6 I '" 1.75 .> 0.0)_. 
I.\TSI) 2.6 ± 0.-1 :2 .() ± 0.-1 t = 0.17 > 0.05 

-
;\() 2.0 ± 0.:2 2.2 + (U [ = 1.-13 .> 0.05 

l.A 

t:s 
2.5 ± 0.5 2.9 ± a.6 t = 1.59 > a.05 

35 .3 ± ~ . -I 37.7 ± 6.5 [= 1.03 > 0.05 

A rthriti s 
Chorea 

8 (SO.O'%) () ((). 0%) Fishel' <: 0.00 I" 
2 (200%) () «()O%) Fisher > 0.05 

iVl ilral 
th icKIlCSS 

3 (3 () () 'Yr,) () (I)()%) Fisher > 0.05 

[VI itrill rrolapse 0(00'%) 0(00%) Fisher .> 0.05 

MR 4 (40.0%) () (00%) Fisher > 0.05 
AI<. 0(0 .0%) 0(0.0%) Fi sher > 0.05 

-. Fish er = I· tsher exact test * Signitlulnt 

Table (3): St,ltistical cOlllrarisoll net\\l'cil pati ents ""'ith carditis and quiescent RHO as 
re"ard diastolic I'unction -
Diastolic 
fllllction 

ARF with cHnlitb 
orouJl (II =20) 

Quiescent RHD 
"roup (n = 101 

t (unpaired) P-value 

E- velocity 88.71 ± 3(H:, 120.10+ 29.35 2.07 < 0.05* 

A \elocity 68.4 7 ± 22.2-1 62.80 ± 16.5 1 0.71 >0.05 

EfA ratio 1.43 ± (),67 2.00 + 0.59 2,27 < 0.05* 

DT 133 ,35±32.79 100,00± 28,28 2.7-+ <0.05* 

IVRl 90.60 ± 28 .3-1 49 .15 ± 12.12 5.:'8 < 0.001 '" 
. * Slgl1l ttcallt 
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Dopplcr transducer p(lsitilllled Statistical IlletlHld s: /\11 result s 

,11 the cardi,lc apex (Park, /9%). \\ere presellted ,md allalysed lIsing 
Ciencrall~ · IVI\T is prlllllllged Ill~'dll. ."1<lllli'lrd de\i,lI i(lll. Sllllkilt t
whell rel ,l:-..:at iUIl beC(lllleS tes!. chi-sq uarc test. Ii s iler e:-'<lct tes t 
impaired. l ts Ilnrillal v,tiues <IPP alld lillem cllrrelatioll c(le/liciellt 
ro:--:illlaling (,) ± 20 nl see (K/lIII'I' lIllll Miller. 1992). 
(RII/t/..o ef Ill., 19Sn). 

({[SlILTS 
The results ()r Ille prescnt stulh· <Ire ilills tr<lted ill t;lh!cs ( I - I»~ . 

rllble (I): Statistical ClllllP,lrisllll bet"·ccll /\1\1: p;ltiellls "ith cmditis and childrell 
with quicscellt I\IID ,IS rel!,ml clillical lah ,llld ecllll lillllill"s 

~ 
~.. 

Carditis (II "" :2()) Quicsccllt (II = 10) Stati.qics I'-ntluc 

/\ge ID.S ± 3() 12J ± 2. 1 t = IJ)\) -~() . O5 

Scx: 
rvl<t Ie 12 ((,(j.O";,) (, (()(). on ;.j Fi sher :> 0.05 
Fema Ie 8 (eJO.O'%) 4 (eJO.O':-;') 

FSR XI.5±2:'.X I--L O': :'.5 t = 11 .21 < ().OOI* 

ASOT 20 ( IO(l.O% ) o (O.()%) Fisher < 0.001* 
eRP 

- o «(l.()%) 1() ( 1 ()()'~.;,) .\ : == '(l.O() < O.()()I* 

+ 13 (65.0%) (J (lJ.()%) 

H 4 (20.()'Yn) (l (0.00;,) 

+++ 3 (I S.O'Yo) o(O:()'! 'o) 

"VEnn 11. 9 ± O.R :".1 ± 0.4 t == 017 > (l.O5 

L VESI) 3.5 ± OJ) . 3.7 ± <U t = ()l)5 :> 0.05 

AO 2.5 ± 0.4 2.7±O.3 t = 1.3C) > O.OS 

LA 3.8 ± 1.3 3.3 ± (U t= I.e;(, :- (J.OS 

rs 34.7±(i.:2 .~31± 5.\)7 t -= 0.6" > O.OS 

Arthritis II (55 .0'% ) ; (-'O.()",» Fisher > 0.05 

Chorea 2 (1000/0) o(fl.O%) Fisher ,;·0.05 

rVlitr<tlthi.ckness " (55.0%) () (60.0 n·o) Fisher > 0.05 

rvlitral prol<tL1SC 4 (20.0%) 4 (40'()%) Fi sher > O.OS 
MR II (55.001.,) 6 (()(J.()'~o) Fisher :> O.OS 

AR 5 (25.{)'%) :2 (20 . 0~~) r isher > 0.05 
, .

FIsher = 1·l sbcr exaet test 
_. . 
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hypcrtcnsioll. l liabeks Illcllitus. 
n':I1J1 illll)ilircillcilt or all~ '~l~turs 
alTecting len \cl1tricular diust(llic 
,'unctiol1 \\ill he c\:cluclcd rrom this 
study. 
All childrcn "crc ~lIhjccted to the 
following: 
1- Thor\)ugl1 his tory takillg with 
spcci,lI c\)nCCrIl Ull hi story or rccent 
sore thwat. pre\ious attacks or 
rhcumatic k\cr. symptoills of 
rheull1<1tic clCli\i t\ e.g. :lrthritis. 
ortllllplle,1. heilrt failure and 
ilbnurlnal n]()\ 'C!11Cl lt. 
2- Completc physical e:xalllin<1
tion. gencral ,1I1d curciiac c:\ul11in
dtiol1 . The presence or t l\O major 
Cf'i tcria or OIlC major and t \\ '0 III inor 
lllunifest,llions strllngly fi1\'(1rs lhe 
ciiagnosis or ARF (Dajalli et a/., 
/993). 
3- Labol'atory investigations inclu
ding [SR. CRP and ;\SOT. 
4- Standard I ~ leads [eG. 
5- Plain :\-ray chest nlld heart 
flostero-anterior and late ral v ievvs. 
6- Echocard iography e:<alll i nation 
including i'vI-l11odc. 2-D and Dopp
ler study . Using Hclwett Pacbrd 
(HP) 21200 ultrasound Imaging 
system with 3 . .5 and 5 MHz 
transducers. 

At i'vI-ll1Ullt: ,md 2-D studies. 
conventional \'ariables \Vere meu
SUl·eci. also the Ill orphology of \'a
Ives and slIbvnl vlI lar apparatus were 
evaluated for \af\e thickening 
mobil ity prolapse \egetations anu 

rupture clwrdae . ,Pericardial SP,lCC 
\\:lS Ipoked for periC<lI'llial cllusilll1. 

At I)oppll'r' echo study: 
• 	 \'"I\ul<lr regurgitati!1lls \\erc 
~tlldicd :1I1d gr<ldcd. 

• 	 IL·n \ elltricular di"stoiic 
functioll \\ere studied as 
rllllll\\S . Sample \plul11e 
pl<lc;:d Ileal' thc tipe of mitral 
leallcts \\hile it I S full\ 
llPL'llcd. l'hL' I(l l ll,\\ing \\erc 
I1lc:lsurcd . 

• 	 I'L'Clk \ eltlcit\ Il l' edrh lilling 
(1-:) \\,1\<:. 11\>l'Ilwl range \,1' 7()_ 

I ()() c m ':-;, 

I'L', lk \cltlcit\ or ICltc lilling 
( ,\) \\a\ e. nurmal rangc llr -+5
7() cm/s. 

• U.'\ ratio > I , 
• lJeccleratiull tillle (01) of' 
. carl\ lilling \\hic:h is the 


int",!,\,\1 from the early pc-ak 

\ 'ell'cit\ to the I:crn intercept 

ul' tile t:,'\tr<lpolated declerati\ln 

slup (TulI1of1loto et (f/.• J996). 


The nlll'llwi deceler<ltiLln time range 
fl'lll11 I ClO-120 m/sec (Smith, /997). 
• ho'\olum ic relaxntion ti me 
IIVRl). which is the intt:nnl 
bet\\ecn thc elld of LV Qutllo\\, 
velocity and the onset of mitral 
inll\ll\, It is mcasured from the end 
or LV ejection to the onset or mitral 
inllo\\ i ,c, defined as the time bet\\'
ccn :lllrtic ciusme and mitral ope
ning . It \\'ns measured by simulta
neollS recording of the aurtic nnd 
mitl'<11 nO\\' 0\ continLlous \\<1\ 'e 
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ll,e l,e;lrt llr I'<lticms \\ Ith 
,Ic ute rl'elllll,llic !'e\er is ·Illildl\" 
el1brgcd. 1l,lbh\ ,1I1d edeJl1<ltllu ~ " 

The carcii,IC chall1hers ;Ire dil,lted 
;11ll! (lile or n1l're "I" tile c;mii<1c 
\"ah·es are )llllre oh\"illUsh" 
abnormal. retr,lcteJ thickclled all~1 
delorlned and incompetcllt. Their 
CO lllll1lSSmeS Ill"\ he fusL'd an d 
e l)(lrlka tendelle<lllla: he rct r;lctcd 
and fu sed. These !Catmes res ul ts in 
loss or \e lllriclilm ileterogelleit: or 
di,lstolie as:"el"gy" also the Ip ss ()I 
\el1trieu l<l r ,Io ilit : tll rel <l' quickl\ 
al"ter mitral opelling " These acc()u l{t 
ror prolonged rcia"\(llillil and shi rt ll '" 
diast()lic Iii ling t(l late di;lstlllc \\ith 
enhanced atrial cOlltributi()n 
(BraIIlIJvald. 1997). 01" the a\ai 
lab Ie methods rur IHln-in\<lsi\c 
assessment of the I'Clttern or dia
stolic fillillg the f)()pplcr ecllllca
rdi\)graphy is currently the tech
nique of choice (De Brt/JIIl! e! al., 

1989). So the Duppler transmitral 
Ilow recording shll\\S reduced peak 
\eiocity of early lilling (F) \\(1\ e. 

. predominant 1,lte mitral Ih)\\ (/\ ; 
wave. reduced H /\ ratio and 
prolonged deceler,l tioll lime or earl" 
t-Jlling" The I VRT was als~ 
prolonged (Himtll. I YS()}. 

SUB,fECTS AND METHODS 
This stud~ \\as conducled 

nn 30 children" ilh acule rhellm atic " 
fever (.L\RF) " The: "ere se lec ted 

rrulll Jlediatric e;lrdilllllg\ (lutp,ltieJ)t 
clinic m ;ldlllilted III l'ecii;llrics 
dep;lrtlllellt pi" Iklll,(\ l·lli\ersit\ 
Illlsp it ,ti Their ,Iges 1;IIl~ed 11"(\111 h
I." \e;lr ,< lile\ \\ere 17 1\1 ;lk:s <l1lc! 

13 !'eJl);IIc~ " 


The\" were di\"ided into two 

groups: 

Group I: I he\ "ere 2(1 C;be~ 


prc:sel1tcd \\ itll ,\Cutc rl,eulll;llic 

carditi s" 

(; nllip II: I"hc\ "ere I(I GbL'''; "ith 

(leute IheuJlwt ic k\ C:I \\ ithout 

clillic;lI carditi ~ " 


The di'lgnosis ()f ,\RI" "(IS 

based (11l rcl. ised .I()nes criteria ,\Ild 
lahoratory il1\"cSlig;lliol1s" 

T"<':llty children u ragc ami 
~e, matched to patients groul's \\crc 
takell as control. They \\ere di\"ided 
into t\\ I) other groups" 
(;rollp III: I() patient s "ith ( hrOIlic 
quiescel1t rheUlllatic heart di:;case 
(RHD) \\ith()ut clinical c,idellcc or 
acti\it~" they " "<.:re cOlllpared with 
group I. noth groups " "e re matched 
as regeml age" sc:\ anJ se\"erit\ or 
\ahul"r Ics iol1 " 
Group IV: I() healthy children. thi s 
group \\<.IS COlllp,lI"ed ,,·ith gl"l)UP II" 

Exclusion criteria: 

Patients \\ith heart i;lilure. 
Ilwre than mild ll1itral regurgc: or 
mitral stenosi:; and mild aortic 
reg urge or stenosi s \\i ill be e\cludcd 
frum thi s study " /\Iso patients" ith 
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