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Prenatal Study of Fetal Endocardial Hyperrefringence and its
Relation to M ater nal Toxoplasmosis

Luiz Henrique Soares Nicoloso, Tiene Zingano Henke, Paulo Zielinsky

Porto Alegre, RS- Brazil

Objective - To compare a group of fetuses whose mo-
thershad acuteor recent toxoplasmosiswith agroup of fe-
tuses whose mother s had no systemic disease, analyzing
the presence of changesin endocardial refringence.

Methods - This study assessed 91 fetuses of mothers
diagnosed with acute or recent toxoplasmosis, detected by
seroconversionor thepresenceof elevated IgM and | gG ti-
ters, confirmed throughthelgM-capture ELISA. Theywere
compared with a control group comprising 182 fetuses se-
lected froma low-risk population participating in a pre-
natal screening programfor heart diseases.

Results- No significant difference was observed bet-
ween the mean gestational (29.2+ 4.6 weeks; 29.2+4.6
weeks) and maternal (25.7+ 6.7 years, 26+ 5.4 years) ages
inthe 2 groups. Areas of endocardial hyperechogenicity
wer e observed in 69 fetuses whose mothers had toxoplas-
mosis (75.8%) and in only 6 fetuses of the control group
(3.3%) (P<0.001). In 52 patients of the group studied
(75.4%), endocardial hyperrefringence was diffuse, and,
in 17 (24.3%), itwasfocal . Inthe control group, focal dis-
tribution was observed in 5 fetuses (83.3%).

Conclusion - The prenatal echocardiographicimage
of focal or diffuse endocardial hyperrefringenceismore
prevalent in pregnancieswith maternal toxoplasmosisthan
in the healthy ones, and an association between fetal en-
docardial hyperechogenicity and maternal disease exists.
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Transmission of maternal toxoplasmosisto thefetus,
aswell astherisk and severity of thefetal disease, variesac-
cording to the gestational age at which the maternal infec-
tionisacquired 4.

Until the present time, no specific criterionisknownfor
theinvivodiagnosisof fetal cardiacimpai rment by Toxoplas-
ma gondii, except for the functional changes®2. Thisstudy
assessesthepossibility of thefetal echocardiogram showing
occasional abnormalities consequent to toxoplasmosis.

Echogenicintracardiacfoci, or golf balls, aresmall hy-
perechoic areas with echogenicity very similar to that of
bonestructures, usualy located closeto the papillary mus-
cle and chordae tendineae **2. We observed that 0.17% to
20% of the fetuses between the 15th and 22nd gestational
weeks undergo ultrasonography 101315,

Inthe prenatal screening for congenital heart disea-
ses, theoccasional finding of intracardiac golf ballsiscon-
sidered, by many authors, anormal variant of the devel op-
ment of the papillary muscles of the mitral valve or of the
chordaetendineae 6. Onthe other hand, other authorsha-
ve shown that the presence of these fetal heart findings
may suggest the diagnosis of changes, such as cardiac tu-
mors, myocardial dysfunction, or congenital structural
heart disease®?. In addition, someresearchershaverefer-
red to them as possibl e ultrasonographic markers of fetal
aneup| Oi dy 10,13—15,17-24_

Obstetrical ultrasonography may be used to assessfetal
andneonatal infections®. Several studiesexistintheliterature
associating the presence of areasof calcificationinthebrain,
heart, andliver of neonateswithinfections, possibly acquired
inutero, such astoxoplasmosisand herpessimplex”% %,

Preliminary observationsat the Unit of Fetal Cardiolo-
gy of thelnstitute of Cardiology of Rio Grandedo Sul have
shownthepresenceof focal or diffuseendocardial hyperre-
fringencein fetusesreferred for fetal echocardiography
due to maternal toxoplasmosis different from the classic
golf ballspreviously described %. That iswhy the hypothe-
sisthat fetal endocardial echogenicity may berelated toma-
ternal toxoplasmosiswasformul ated.
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M ethods

A controlled cross-sectional study wascarriedoutina
popul ation composed of pregnant women with gestational
agesranging from20weekstoterm, referred by obstetrical
servicesinthecity of Porto Alegreto participateinthefetal
echocardiographic programfor screening of heart diseases
attheFetal Cardiology Unit of thelnstitute of Cardiol ogy of
Rio Grandedo Sul from December 1999to December 2001.

Fetuseswiththefollowing characteristicswereexclu-
ded from the study: gestational age lower than 20 weeks;
structural or chromosomal abnormalities; retardation of in-
trauterine growth; mothers with other associated diseases
(diabetes mellitus, systemic arterial hypertension, infec-
tions, collagenoses, etc); and technically inadequate visua-
lization of thefetal heart duetofetal position, oligohydram-
nios, or maternal obesity.

Thediagnostic criteriafor acuteor recent maternal in-
fection by Toxoplasmagondii werebased ontheserumtiters
of IgM and | gG antibodiesto Toxoplasmaobtained with the
MicroparticleEnzymelmmunoassay-MEIA (AXSY M) me-
thod, which, when reacting, were confirmed by the IgM-
capture ELISA. The definitive diagnosis was established
when maternal seroconversion could be detected.

Thesamplecomprised 110 pregnant women diagnosed
withacuteor recent toxoplasmosi sfromthe Outpatient Care
Clinicsof High-Risk Obstetrical Pathology of the Hospital
Nossa Senhorada Conceicao referred for fetal heart scree-
ninginour service. Nineteen patientsdid not meet theinclu-
sion criteriafor the project because of systemic diseasesor
fetal abnormalities. Therefore, the study comprised 91 preg-
nant women diagnosed with toxoplasmosi s, who were se-
quentially and randomly selected, independent of the serum
titersat thetime of fetal echocardiography, becausethe pa-
tients had their diagnoses confirmed at thereferral center,
evenwhentheir titerswerenegativeor inregression.

Thecontrol group wasrandomly and sequentially se-
lected, comprising 182 healthy fetuses strictly paired for
gestational age, whose mothers were healthy with normal
serumtitersfor acuteor recent toxoplasmosis.

The observer performed the fetal echocardiograms
with no previousknowledgeabout the maternal statuscon-
cerningtoxoplasmosis.

Thefetal heart was analyzed in the classical manner
previously described *, following asegmentary sequential
approach using M mode, 2-dimensional imaging, and
Doppler color flow mapping. The cardiac structureswere
assessed in 4-chamber, longitudinal, cross-sectional, and
sagittal viewsusing the Acuson XP-10 and Aspen devices
with sectorial or convex 4.0-,5.0- or 7.0-mHztransducers.

Oncestructural or other abnormalitieswereruled out,
2-dimensional echocardiography wasperformedtoanayze
thepresenceof intracardiac hyperechogenicfoci or areasof
increased echogenicity inthemitral and tricuspid valvular
and subvalvular apparatus, aswell as on the endocardial
septal surfaceandintheventricular wall. Aiming at minimi-
zing possi blemeasurement biases, thegainwasstrictly ob-
served during the examination, being reduced whenever ne-
cessary (figs. 1and 2).

Mean and standard deviation wereused for thedescrip-
tion of quantitative variables, and the absolute and relative
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Fig. 1- A 29-week-old fetuswith focal hyperechoic image (golf ball) closeto the
mitral subvalvular apparatus (control group).
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Fig. 2- Areasof diffusehyperrefringenceaffecting themitral subvalvular apparatus
and the left ventricular endocardial surface of the septum in a 34-week-old fetus,
whose mother had acute toxoplasmosis.

frequencieswereusedfor qualitativevariables. Thecompari-
son of thematernal and gestational ages between thegroups
wasperformed using the Student t test. Theremainingvaria-
bleswere compared using the Pearson chi-sgquare test and
Fisher exact test, when necessary, and their magnitudeswere
described based on odds ratio with a 95% confidenceinter-
vd. Thesignificancelevel adopted was0.05.

Results

The mean age of the pregnant women with toxoplas-
mosiswas 25.7+6.7 years, and that of thosein the control
groupwas26+5.4years(P=0.69). Themean gestational age
of thewomenwith toxoplasmosiswas 29.2+4.6 weeks, and
that of the controlswas 29.2+4.6 weeks (P=1.00). Table|
showsthat no significant differencewas observed between
the maternal and gestational ages when comparing the
fetuseswith and without endocardial hyperrefringence.

Figure 3 showsthat 69/91 (75.8%) fetuseswhose mo-
thers had toxoplasmosis had endocardia hyperechogenici-
ty, whileonly 6/182 (3.3%) control fetuseshad that finding.

Figure4 showsthat 52/69 (75.4%) fetuseswhose mo-
thers had toxoplasmosis had diffuse hyperrefringence,
while5/6 (83.3%) control fetuseshad focal hyperechogeni-
city. Thisdifferencewassignificant (P<0.007), withanodds
ratioof 15.29(Cl =1.66—140.22) (fig. 4).

Figures5, 6, and 7 show therel ativefrequenciesof the
diverselocations of focal and diffuse endocardial hypere-
chogenicity. Inthegroupwith maternal toxoplasmosis, both
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focal and diffuse hyperrefringenceweremainly located in
themitral subvalvular apparatus, 64.7% and 71.2%, respec-
tively. Inthe control group, 3/5 (60%) fetuses showed hy-
perrefringenceinthe samelocation, themitral subvalvular
apparatus. Theonly control with diffusehyperechogenicity
haditinthemitral valve.

Discussion

Thescreeningfor congenital toxoplasmosisisassocia-
tedwithdiagnostic difficultiesinherentinthegestational age

Tablel - Distribution of the means of the maternal and gestational
ages accor ding to the presence or absence of hyper echogenicity

Presence Absence
Difference(95%CI) P

Maternal age 256+ 6.7 26+55 -0.38(-2.1;1.3) 0.66
Gestational age 28.8+4.7 293+ 46 -0.48(-1.7;0.7) 0.44
Student t test.
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Fig. 3- Endocardial hyperechogenicity in the fetuses whose mothers had toxoplas-
mosisand in the controls.
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Fig. 4- Extension of endocardial hyperrefringenceinthefetuseswhose mothershad
toxoplasmosis (n=69) and in controls (n=6).
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Fig. 5 - Relative frequency of thelocations of focal hyperrefringencein the fetuses
whose mothers had toxoplasmosis.
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Fig. 6- Relativefrequency of thelocationsof diffusehyperrefringenceinthefetuses
whose mothers had toxoplasmosis.
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Fig. 7 - Relativefrequency of thelocationsof hyperechoicfoci inthecontrols.

at which maternal infection occurs, becauseonly rarely isthe
maternal immunol ogic statusknown prior to conceptionand
al so becausethe serum measurementsprior toconceptionare
frequently performed at different laboratoriesand cannot be
compared 3%, | naddition, approximately 90% of thepatients
with acute infection are asymptomatic®*, and, most of the
time, no evident clinical suspicionexists, making thediagno-
sis dependent on laboratory assessment.

Therelation between the presence of hyperrefringent
areasand serumtitersof antibodieswasnot performed, be-
causethe pregnant women underwent echocardiography at
different stages of their disease evolution.

Intheliterature, reportscan befound about theassocia
tion of the presence of extracardiac calcificationswith echo-
graphic signals of fetal toxoplasmosis*®. Many authors
havereported that hyperechoicareasinthebrain, liver, intes-
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tine, and pericardiummay signify apossiblefeta infection. In
addition, somecardiac abnormalitieshavebeenrelatedtoin-
fection by Toxoplasma gondii, both in children and adults,
withnodescription of fetal cardiacimpairment®52.

Thisstudy found avery high frequency of areasof dif-
fusehyperrefringenceintheendocardiumandinthesubval-
vular apparatusof the heart of fetuseswhosemothershad a
serum diagnosisof toxoplasmosis, independent of thefetus
being infected or not. Since the beginning of our observa
tions, attention has been given to the fact that these fin-
dings disagree with those previously reported by Sche-
chter et al in 1987 2, because they werediffuse, frequently
affecting the endocardial septal surfaceand both atrioven-
tricular valves.

Based on these differences, the possibility that these
alterations might be an ultrasonographic marker for toxo-
plasmosiswasraised. L ater observations of thesefindings
alsoinfetusesof motherswith other infections, such asru-
bella, AIDS, influenza, and cytomegal ovirusinfection, have
suggested the possibility that these findings may be occa-
sional nonspecific markersfor several infections, and not
necessarily only for toxoplasmosis.

In75.8% of thefetusesof mothersdiagnosedwithacute
or recent toxoplasmosis, endocardia hyperrefringent areas
wereidentified, whilein fetuses of motherswithout the di-
sease, only 3.3% had that alteration, suggesting that thepre-
sence of thesefindings could be associated with infection.

Diffusehyperechogeni caresswerefoundin 75.4%of the
fetusesof mothersdiagnosed withtoxoplasmosis, whileinthe
group of motherswithout thedisease, thefocd formwasevi-
dencedin83.3%. Inthelatter group, thefindingsagreed with
thoseintheliterature, and referred to the presence of isolated
intracardiac echogenic foci, whose prevalence of 3.3% was
very similar to that reported by someauthors 1013153,

Itisworth emphasizing that thevisualization of areas
of diffuse hyperechogenicity in the heart of fetuses of mo-
therswith toxoplasmosiswith hyperechoic areas distribu-
tedinawideendocardial area, orinthevalvular and subval-
vular apparatus, or both, isdifferent from thefocal images

Nicoloso et al
Endocardial hiperrefringence and maternal toxoplasmosis

classically referredtoasgolf balls, which areroundish struc-
tures, with well-demarcated borders, visualized according
tothefetal position.

Inthefetusesof motherswithtoxoplasmosis, therela
tivefrequency of thepreferential |ocalization of thefocal hy-
perechogenicity wasgreater inthemitral subvalvular appa-
ratus(64.7%) andintheleft ventricle(17.6%), very similar to
that of the echogenic foci found in the general popul ation.
Onthe other hand, in the control group, the distribution of
theisolated imagesdid not differ from that of theintracar-
diac echogenicfoci reportedintheliterature.

Aswiththeisolatedimpairment, thesefindingshaveno
definitive explanation, but the endocardial mineralization
areassimilar to those described in other organs, consequent
totheinfection by Toxoplasmagondii, may occur inthefetal
heartinananal ogousmanner. Asa ready mentioned, smilar
images have al so been described in other infections, em-
phasizing theideathat thesefindingsare not specific.

This study rai ses some questions that may be the
object of other research projects. Therefore, thehistol ogical
bases of the hyperechogenicimages of thefetal heart need
to be clarified, as does the association of their presence
with PCR for toxoplasmosisintheamniotic fluid. In addi-
tion, theroleplayed by acuteor recent toxoplasmosison ma-
ternal endocardium during gestation and puerperium re-
mains unknown, as does the postnatal evolution of fetal
hyperechogenic images. Finally, the hypothesisthat the
diffusefetal endocardia hyperrefringence may be accom-
panied by alterationsin ventricular complacenceor relaxa-
tion has not yet been tested.

In conclusion, based on the comparative study of data
obtai ned from asampl e of fetuseswhose mothershad acute
or recent toxoplasmosisand those of acontrol group cons-
tituted of fetuseswhose mothershad noinfection, the pre-
natal echocardiographicimage of focal or diffusefetal en-
docardial hyperrefringenceismoreprevalentin gestations
withmaternal toxoplasmosisthanin normal gestations. An
associ ation existsbetween the presence of fetal endocardial
hyperechogenicity and maternal toxoplasmosis.
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