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remiterea lor.

Timp de secole inima a fascinat oamenii de stiinta
— anatomisti, embriologi, biologi, medici. Este pri-
mul organ care se formeaza si trebuie sa asigure
dezvoltarea rapida a embrionului incad Inainte de a
avea posibilitatea de a se modela ea Insasi ca organ
tetracameral. Combinarea evenimentelor morfoge-
netice complexe necesare cardiogenezei cu feno-
menele hemodinamice specifice acestei perioade de-
termina cresterea vulnerabilitatii la diverse agresiuni
si astfel se explica aparitia malformatiilor congenitale
deseori severe. Mai mult, exista anomalii de dez-
voltare la nivel molecular, care devin evidente odata
cu dezvoltarea si cresterea copilului.

Metabolismul cardiac este un proces dinamic
care asigura producerea de energie si turnoverul
proteinelor structurale si functionale cardiace
pentru perioade de cateva zile. Rezervele de energie
ale inimii sunt foarte limitate; de exemplu, pentru
fiecare contractie se consuma 5% din totalul de ATP
si creatinfosfat, iar continutul in glicogen si trigli-
ceride asigura dezvoltarea fortei ventriculare pentru
6, respectiv 12 minute. Deci cordul este dependent
de asigurarea unui flux continuu de substrat din
plasma pentru a asigura producerea de energie. Mai
mult, este necesard asigurarea oxigenului, con-
comitent cu substratul, intrucat productia de ATP

REZUMAT

Contractia si relaxarea miocardului sufera modificari permanente in timpul vietii fetale si pe parcursul trecerii
din stadiul de nou-nascut la adult. Cordul nou-nascutului este imatur din punct de vedere structural si
functional fata de agresiunile la care trebuie sa raspunda, fiind organul tinta al stresului perinatal. Multe
modificari sunt atribuite ischemiei perinatale (insuficienta cardiaca, regurgitarea mitrala sau tricuspidiana,
modificari ischemice ale ECG), dar si hiperinsulinemiei endogene induse la fat de mama diabetica.
Ecocardiografia este investigatia de baza pentru evaluarea modificarilor miocardice Tn dinamica, pana la
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prin glicoliza anaeroba este limitata doar la 5-7%
din productia normala de energie.

In plus fata de asigurarea energiei, metabolismul
cardiac are capacitatea de a genera proteinele struc-
turale si functionale care permit inimii realizarea
functiei de baza si asigurarea raspunsului adecvat
la modificarile mediului.

Desi turnoverul proteinelor si altor compusi ma-
cromoleculari se realizeaza intr-o perioada de timp
mai mare decidt in cazul rezervelor de energie,
semiviata proteinelor cardiace si ARN variaza de la
1 ora la cateva zile. Timpul mediu de injumatatire
pentru o proteini cardiaca este de 5 zile. In con-
secintd, o noud proteind este sintetizata aproape la
fiecare 3 saptamani; din acest punct de vedere, omul
are practic lunar ,,0 inima noua“ (1).

Cordul poate fi organul tinta al stresului perinatal,
multe modificari fiind atribuite ischemiei perinatale:
insuficienta cardiaca, regurgitarea mitrala sau tri-
cuspidiana, modificari ischemice ale ECG. Cardio-
miopatia hipertrofica (CMH) neonatala poate fi se-
cundara ischemiei miocardice si poate fi tranzitorie,
chiar dacd nou-ndscutul provine din mama fara
istoric de diabet zaharat. Prognosticul acestui tip de
CMH este bun, comparativ cu alte CMH primitive
ce pot aparea la nou-nascut.
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Incidenta si manifestarile clinice ale suferintei
cardiovasculare secundare agresiunii hipoxice peri-
natale au fost apreciate diferit de diferiti autori.
Astfel, ischemia miocardica secundara asfixiei neo-
natale a fost descrisa inca din 1972 de Rowe si
Hoffman. Un studiu al lui Donelly efectuat in 1980
pe 82 de nou-nascuti decedati cu suferintd acuta
perinatald a demonstrat, in 31 de cazuri, necroza
miocardica in special a muschilor papilari, lanivelul
ventriculului drept sau stang sau al ambilor ven-
triculi sidenumita ,,ischemie miocardica tranzitorie
(2). Incidenta cardiomiopatiei posthipoxice a fost
de 51% dintre nou-nascutii cu asfixie perinatala,
diagnosticul fiind stabilit pe criterii clinice, elec-
trocardiografice, radiologice si dozarea enzimelor
miocardice (CPK-MB la 12 ore de la nastere). A
fost descrisa instalarea unei CMH tranzitorii la
sugari cu suferinta cerebrala la nastere (hemoragie
intraventriculara sau intraparenchimatoasa) secun-
dare detresei perinatale. Daca suferinta cerebrala a
fost mai severa, CMH s-a mentinut mai mult de 6
luni, dar cu normalizare la 24 luni (3). Intr-un studiu
prospectiv pe 156 de nou-nadscuti la termen cu
asfixie perinatala, Gonzales de Dios evidentiaza
aparitia de modificari cardiace minore (disritmie-
bradicardie i usoara hipotensiune arteriald) sau
majore (insuficientd tricuspidianad tranzitorie, is-
chemie miocardica, soc cardiogenic si/sau hipo-
volemic). Manifestarile cardiovasculare au fost
prezente in 31 de cazuri (19,8%), comparativ cu
25,6% manifestari neurologice de encefalopatie
hipoxic-ischemica (4). Vaillant descrie CMH tran-
zitorie la nou-ndscuti cu suferintd la nastere, care
au prezentat semne electrocardiografice si biologice
de ischemie miocardica (5). Pana atunci, manifes-
tarile neonatale ale ischemiei miocardice descrise
in literatura au fost insuficienta cardiacd si insu-
ficienta mitrald sau tricuspidiana.

La nou-nascutul cu stres perinatal pot apirea
frecvent: insuficienta cardiaca congestiva, persis-
tenta cianozei, ECG—semne de ischemie miocardica
(anomalii ale ST), dar cu ameliorarea spontana a
insuficientei tricuspidiene care este, deci, tranzi-
torie; este vorba despre un sindrom de disfunctie
miocardica secundara si reversibila, care afecteaza
in principal muschii papilari. Rangit confirma re-
gurgitarea tricuspidiand tranzitorie drept cauza cea
mai frecventa de suflu sistolic la nou-nascut, sub-
liniind disparitia ei spontan, fara tratament, in con-
ditiile n care nu se asociaza cu hipertensiune pul-
monara primitiva. De asemenea, descrie refluare
mitrald tranzitorie asociatd cu disfunctie ventriculara
stdnga uneori severa, necesitand tratament inotropic
si chiar suport ventilator (6). In hipoxia perinatala

severda, 75% dintre nou-nascuti au demonstrat
detresa respiratorie, insuficienta cardiaca si soc car-
diogenic, severitatea afectarii cardiace fiind direct
proportionala cu suferinta neurologica. Autorii au
decelat modificari ECG — subdenivelarea segmen-
tului ST, inversarea undei T, prezenta undei Q si
ecocardiografice — hipertrofie septald, regurgitare
tricuspidiana si hipokinezie ventriculara (7). Aceste
modificari trebuie suspectate la orice nou-nascut cu
asfixie perinatald, detresa respiratorie si puls slab,
in special daca ascultator prezinta suflu sistolic.

Mecanismul aparitiei CMH la nou-nascutul cu
suferinta la nastere nu este clarificat. Straturile sub-
endocardic si intramiocardic sunt cele mai vul-
nerabile la hipoxie la fat si nou-nascut (8). Muschii
papilari sunt si ei deosebit de sensibili la ischemie
si hipoxie, irigatia acestora fiind realizata de por-
tiunea distala a coronarelor. in plus, miocardul sub-
endocardic are activitate maxima §i necesitd o
cantitate suplimentara de oxigen fatd de miocardul
subepicardic. Miocardul subendocardic este per-
fuzat intermitent Tn cursul ciclului cardiac si este si
in conditii normale relativ ischemic, comparativ cu
portiunea medie si subepicardica a peretilor ventri-
culari.

Miocardul ventriculului stang este perfuzat in
diastold, in timp ce miocardul ventriculului drept
este perfuzat in permanenta. In timpul asfixiei acute
perinatale se produce cresterea brusca a presiunii in
circulatia pulmonara, ceea ce conduce la o crestere
a travaliului i a consumului de oxigen al ventri-
culului drept. In plus, excesul de catecolamine din
timpul asfixiei determind cresterea presiunii intra-
ventriculare drepte, care depaseste presiunea din
aortad si perturba fluxul de sdnge coronarian, re-
ducand astfel si mai mult perfuzia, facilitdind apa-
ritia fenomenelor de ischemie si necroza.

A fostluata in discutie ipoteza adaptarii mecanice
la supraincarcarea de volum si presiune, modifica-
rile endoteliului vascular explicand hipertensiunea
pulmonard persistentd la aceastd categorie de
pacienti. Alte ipoteze iau in considerare cauze
metabolice (catecolamine) sau ionice (modificarile
fluxului calcic). In schimb, CMH nu a fost evi-
dentiatd la sugari cu origine anormald a arterei
coronare stangi din trunchiul pulmonarei, aceste
cazuri evoludnd spre cardiomiopatie dilatativa
hipokinetica. La adult, ischemia miocardica post-
infarct determina CMH, probabil datorita efectelor
nivelurilor crescute de catecolamine circulante. S-a
demonstrat ca, la nou-nascut, nivelul crescut al
norepinefrinei plasmatice determina instalarea
apoptozei cardiomiocitelor, avand ca rezultat apa-
ritia insuficientei cardiace. Ischemia neonatala



28 REvisTA ROMANA DE PEDIATRIE — VoLumuL LXI, NRr. 1, AN 2012

poate determina deci insuficienta cardiaca, insufi-
cientd mitrald sau tricuspidiana, persistenta circula-
tiei fetale si CMH tranzitorie, cu prognostic bun.

Manifestarile clinice ale asfixiei perinatale sunt:
depresie neonatald, cu scor Apgar mic si acidoza,
encefalopatie hipoxic-ischemica, disfunctie orga-
nica multipla (9). Efectele cardiovasculare ale
acidozei sunt variate: scaderea contractilitatii car-
diace, vasodilatatie arteriolard, venoconstrictie,
centralizarea volumului sanguin, cresterea rezisten-
telor vasculare pulmonare, scaderea debitului car-
diac, a tensiunii arteriale, a fluxului sanguin hepatic
si renal, risc crescut de aritmie, scaderea pragului
fibrilatiei ventriculare, atenuarea raspunsului car-
diovascular la catecolamine. Suferinta neurologica
severa la nou-nascut induce tulburiri respiratorii
prin hipoventilatie alveolara, rezultatul fiind insta-
larea hipoxiei sau agravarea hipoxiei preexistente
de alte etiologii. Apar astfel alterdri functionale
miocardice, avand drept consecintd scaderea debi-
tului cardiac si insuficienta cardio-circulatorie.

A fost sugerata interventia adaptarii mecanice a
miocardului la cresterea postsarcinii sau supra-
incarcarea de volum. Detresa acutd fetala poate
induce la nivelul drept al cordului o crestere a post-
sarcinii prin hipertensiune arteriald pulmonara
persistenta (prin modificari la nivelul endoteliului
vascular pulmonar). De asemenea, pot interveni
factori metabolici: cresterea nivelului seric al cate-
colaminelor, demonstrata prin excretia urinara cres-
cutd de epinefrina si norepinefrind, sau modificari
ale ionilor de calciu. Experimental, Hohimer si
colab. au demonstrat cd hipertrofia miocardica
posthipoxica ar putea fi explicata de efectele re-
ziduale ale hipoxiei perinatale asupra masei ventri-
culare, importanta hipertrofiei ventriculare core-
landu-se semnificativ cu cresterea peptidului
natriuretic atrial (10).

Dupa nastere, unda E este discret mai mare decat
unda A, cu un raport de 1,1/1 sau 1,2/1 in primele
zile de viata. La prematur, raportul E/A este mai
mic decat la nou-nascutul la termen, datorita valorii
scazute undei E, care creste linear cu varsta de
gestatie, de la 0,8/1 la 24 saptamani pana la 1/1 la
30 saptamani. Velocitatea undei E creste odata cu
inaintarea 1n varsta, atingadnd valoarea cunoscuta la
copilul mare in jurul varstei de 3 ani. Unda A, insa,
nu cunoaste aceasta crestere progresiva cu varsta,
demonstrand complianta redusa a miocardului nou-
nascutului (11). Foarte recent s-a demonstrat ca
velocitatile maxime ale undelor E si A, ca si timpul
de decelerare al undei E cresc progresiv. Timpul de
relaxare izovolumica are valori semnificativ mai
mari la nou-nascut fata de sugarul cu varsta de peste

2 luni. Aceste date confirma existenta procesului de
maturare a structurii si functiei miocardului, proces
care se desavarseste spre varsta de 3 luni.

Fluxul venos pulmonar este dificil de evaluat la
nou-nascut, datoritd frecventei cardiace crescute
(fiziologic la aceasta varsta), care determina unirea
undelor S si D. Valorile normale ale acestei unde
unice sunt mari in primele ore dupa nastere, cu o
medie de aproximativ 0,8 m/sec, care scade la 0,6
m/sec pana la 24 ore de viata. Velocitatea crescuta
este probabil determinata de suntul stinga — dreapta
prin canalul arterial. Fluxul scade catre zero si
devine negativ in telediastold, coincizand cu res-
pectiva contractie atriala. Fluxul negativ (retrograd)
inapoi in venele pulmonare este scurt, mai mic
decat durata contractiei atriale (judecat comparativ
cu unda A a fluxului transmitral). In mod normal,
undele S si D au velocitati aproximativ egale, la
copilul mare si adult, unda S depasind usor unda D;
la nou-nascut si copilul mic, studiile au demonstrat
ca si valorile subunitare ale raportului S/D se pot
incadra in limite normale (11). Interpretarea valo-
rilor velocitatilor acestor unde si a raportului dintre
ele trebuie efectuata in functie de marimea atriului
stang (apreciat prin raportul dintre diametrul atriului
stang si a radacinii aortei in sectiunea parasternald
ax lung) (12).

Inca din 1977 a fost raportati insuficienta tri-
cuspidiana tranzitorie la nou-néscuti cu stres peri-
natal. Aceastd modificare dispare 1n 2 zile — 6 luni.

Markerii biologici necesari evidentierii facto-
rilor de risc pentru leziunile sistemului nervos cen-
tral sau insuficienta cardiacd posthipoxica sunt:
creatinina; fosfocreatinkinaza (CPK), in special
fractiunea MB; troponina T (indicator al hipoxiei
miocardice mai sensibil decat valorile CPK) pentru
identificarea nou nascutilor cu asfixie si insuficienta
cardiorespiratorie. Toate acestea au o valoare deo-
sebita pentru diagnosticul de asfixie stabilit post-
natal, avand valori crescute semnificativ la cei asfi-
xiati fatd de normali. Barberi si colab au demonstrat
ca la nou nascutii cu asfixie perinatald hipoxia este
cauzaischemieimiocardice, probata prin: modificari
EKG, dupa scala de 4 grade a lui Jedeikin; eco-
cardiografic, prin scaderea fractiei de scurtare a
ventriculului stang si a velocitatii aortice; cresterea
CPK, CPK-MB, CPK-MB/CPK, si LDH serica
(13). Cresterea acestor enzime este mai redusa insa
la nou-ndscutii cu detresa respiratorie ugoara.

In 2000, Tapia-Rambo observa ci ischemia tran-
zitorie poate avea manifestari variabile, mergand
de la tahipnee la soc cardiogenic. Autorul (14)
considera ca ischemia miocardicd tranzitorie este
mai frecventa decat se recunoaste, fiind obligatorie
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determinarea CPK-MB si efectuarea ECG, care
poate surprinde modificari de tip ischemic + blocuri
AV de gradul I si II. Cresterea CPK se insoteste si
de cresterea la nou-nascutii asfixiati a izoenzimelor
MM, MB si BB, ultimele doua fiind cele mai
sensibile, darnu total specifice leziunilor miocardice
la nou nascut.

In schimb, s-a demonstrat ci troponina T si I
sunt markeri mult mai fideli ai suferintei miocardice
(15). Panteghini si colaboratorii au studiat un grup
de nou-nascuti in primele 3 zile de viata, care aveau
semne clinice, electrice si ecocardiografice de
suferinta ischemica miocardica (16). Toti prezentau
valori crescute ale troponinei T, corelate cu seve-
ritatea agresiunii miocardice, sugerand valoarea
predictiva a determinarii acestui marker miocardic.

Studiul troponinei T la nou-ndscuti sanatosi cu
varsta gestationald cuprinsa intre 28-41 de sapta-
mani pentru determinarea valorilor de referinta a
evidentiat faptul ca nivelul seric al troponinei T nu
variaza cu vérsta gestationala, dar are valoare pre-
dictiva in cazul bolnavului critic. Incd din 1997,
Panteghini si colab (16) au studiat valoarea tro-
poninei T la nou-nascuti in primele 3 zile de viata,
avand vérsta gestationald cuprinsa intre 28-41
saptamani. Toti prezentau semne clinice, ECG si
ecocardiografice de suferinta ischemica miocardica.
Valorile obtinute, de 4-5 ori mai mari fata de va-
loarea medie normala, au sugerat faptul ca dozarea
troponinei T la nou-ndscut poate avea valoare de
criteriu diagnostic pentru suferinta miocardica,
permitand interventia terapeutica prompta (15). Un
studiu recent a demonstrat ca nivelul troponinei I
este un predictor important al mortalitatii la sugarii
cu encefalopatie hipoxic-ischemica comparativ cu
CPK-MB, care nu a demonstrat valoare predictiva
semnificativa (17). Alti autori au demonstrat scur-
tarea fractiei de ejectie si regurgitare tricuspidiana
direct proportionale cu valoarea troponinei I la nou-
nascutii cu suferintd hipoxica la nastere (18).

Nou-nascutul din mama diabetica este un
exemplu bun pentru morbiditatea ce poate exista la
nou-nascut datoritd afectiunii materne. Diabetul
zaharat matern semnifica glicemie permanent cres-
cuta 1n timpul sarcinii, indiferent ca este cazul unui
diabet zaharat de tip I sau II sau diabet gestational.
In asemenea cazuri este vorba de nou-nascutii cu
risc prezentand frecvent macrosomie, tulburari me-
tabolice uneori severe (hipoglicemie, hipocalcemie,
hipomagneziemie, hiperbilirubinemie), incidenta
crescutd a malformatiilor congenitale (6-9% dintre
cazuri), superioard semnificativ fatd de populatia
generala, policitemie, sindrom de detresa respira-
torie acutid. In cadrul manifestarilor de suferinti

multiorganica, unlocimportantrevinemanifestarilor
cardiovasculare: incidenta crescutda a malformatiilor
congenitale de cord, adaptarea dificila cardiovas-
culara perinatald, cardiomiopatia hipertrofica sep-
tala.

CMH tranzitorie apare ca sechela a excesului de
insulina si glucocorticoizi, asa cum a demonstrat
Gill si colab inca din 1996 (20). Au fost raportate
cazuri de hipertrofie miocardica la prematuri tratati
cu dexametazona sau betametazona pentru displazie
bronhopulmonara, semnele ecocardiografice apa-
rand la 4-15 zile de la Inceputul tratamentului.
CMH a regresat dupa oprirea corticoterapiei intr-un
interval de 2-4 saptamani. Hiperinsulinemia endo-
gena indusa la fat de catre mama diabetica poate
produce hipertrofie miocardica (in special septald)
in aproximativ 30% cazuri (21), care se remite sub
tratament cu B-blocant fara complicatii in aproxi-
mativ 6 luni. Modificarile morfopatologice decelate
au fost: hipertrofie miocardicd asimetrica (pre-
dominant septala), dilatare biventriculara, iar mi-
croscopic s-a observat nu doar hipertrofia si hiper-
plazia miofibrilelor, dar si alterarea paternului
miofibrilar normal, asemanator cu cel din CMH fa-
miliala, trombi murali §i necroza miocardica par-
celard asociata cu ocluzia arterelor mici intramurale
(22). Spre deosebire de CMH tranzitorie a nou-
nascutului cu suferinta la nastere, care are prognostic
favorabil si se remite total panad la varsta de 5-6
luni, CMH a copilului din mama diabetica poate
deveni obstructiva, determinand insuficientd car-
diaca fatala in utero sau imediat perinatal (23).

Afectarea cardiacd este frecvent intalnitd la
sugarii eutrofici cu suferintd hipoxica perinatala,
dar, in general, tabloul clinic este dominat de su-
ferinta neurologica, iar decelarea si suferinta car-
diaca, uneori chiar severa, este rezultatul unui exa-
men cardiologic complet. Ecocardiografia este
investigatia de baza pentru evaluarea modificarilor
miocardice: hipertrofie, regurgitare tricuspidiana
tranzitorie si disfunctie diastolicd severa. Absenta
manifestarilor clinice impune examen cardiologic
complet siin special ecocardiografie si determinarea
creatinkinazei ca marker al leziunilor posthipoxice
la toti nou-nascutii cu suferintd hipoxica perinatala,
chiar din primele zile de viata. Prognosticul este
bun, dar se recomanda monitorizarea ecocardio-
grafica in dinamica pana la retrocedarea modifica-
rilor mentionate, intrucat interferenta altor conditii
poate prelungi suferinta miocardului (19).

Urmarirea ecocardiografica este indispensabila
dispensarizarii copilului cu suferinta la nastere pentru
supravegherea retrocedarii modificarilor determinate
de hipoxie sau de hiperglicemia materna.
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Transient hypertrophic cardiomyopathy in newborn

Georgiana Russu, MD, PhD
Pediatric Clinic I, Cardiology, Childrens’ Hospital “Sf. Maria”, lasi

For centuries, the heart fascinated the scientists
— anatomists, embriologists, biologists, doctors. It
is the first organ which is forming and must ensure
the rapid development of the embryo before
succeeding to configure itself as a tetracameral
organ. The mixing of the complex morphogenetic
events required for the cardiogenesis and the he-
modynamic events specific for this period deter-
mines increasing vulnerability to various aggres-
sions and explains the occurrence of congenital
malformations, sometimes fatal. More, there are
molecular development anomalies, which become
manifest when the child is growing up.

The cardiac metabolism is a dynamic process
which ensures the energy production and the turnover
of structural and functional cardiac proteins for few
days. Energy reserves of the heart are very limited;
for example, each contraction needs 5% of the whole
adenosine triphosphat (ATP) and creatine phosphate,
and the content of glycogen and triglycerides ensures
the ventricular force for 6 and 12 minutes respectively.
So the heart is completely dependent by a continuous
flux of plasma substrate to ensure the energy
production. Also, oxygen delivery along with the
substrate is strictly required, because ATP production
by anaerobic glycolysis is limited to 5-7% of the
normal energy production.

In addition to energy insurance, cardiac meta-
bolism has the capacity to generate the structural
and functional proteins that allow the heart to
develop the basic function and the adequate res-
ponse to environmental changes.

Although the turnover of the proteins and other
compounds macromolecules is accomplished in a
period of time greater than the reserves of energy,
cardiac protein and RNA half-life range from 1 hour
to several days. The average half-life for a cardiac
protein is 5 days. Consequently, a new protein is
synthesized nearly every 3 weeks; from this point of
view, man has practically monthly “a new heart”.

The heart can be the target of perinatal stress,
many modifications being attributed to perinatal

ABSTRACT

Myocardial contraction and relaxation is continuously changing during fetal life and during transition from
newborn to adult stage. The newborn heart is structurally and functionally immature facing to various
aggressive factors it has to respond, and it is the target of perinatal stress. Many changes are attributed to
perinatal ischemia (heart failure, mitral and tricuspid regurgitation, ischemic ECG changes), but also to the
endogen hyperinsulinism induced to the fetus by the diabetic mother. Echocardiography is the main
noninvasive investigation to evaluate the myocardial changes in dynamics, until the remision.

Key words: hypertrophic cardiomyopathy, newborn, echocardiography, diabetic mother

ischemia: heart failure, mitral or tricuspid in-
sufficiency, or ECG ischemic changes. Neonatal
hypertrophic cardiomyopathy (HCM) can be secon-
dary to myocardial ischemia and may be transient,
even if new newborn comes from a mother without
history of diabetes. The prognosis of this type of
HCM is good, compared to other primitives HCM
that may appear in the newborn.

Incidence and various clinical manifestations of
cardiovascular suffering secondary to perinatal hy-
poxic aggresion were appreciated differently by
different authors. Thus, myocardial ischemia secon-
dary to neonatal asphyxia has been described since
1972 by Rowe and Hoffman. A study of Donelly
performed in 1980 on 82 deceased newborns with
acute perinatal suffering showed in 31 cases myo-
cardial necrosis, especially at the level of papillary
muscles, in the right or left or both ventricles, called
“transient myocardial ischemia” (2). Incidence of
posthypoxic cardiomyopathy in a study of Flores-Nava
in 1990 was 51% of newborns perinatal asphyxia, the
diagnosis being established on the basis of clinical,
radiological, electrocardiografical criteria and deter-
mination of myocardial enzymes (CPK-MB at 12
hours of birth). It was described the installation of a
transitional HCM in infants with brain suffering at
birth (intraventricular or intracerebral hemorrhage)
secondary to perinatal distress. If cerebral suffering
was more severe, HCM has maintained more than 6
months but with normalization from 24 months (3). In
a prospective study on 156 term newborns with
perinatal asphyxia, Gonzales de Dios emphasizes the
appearance of minor cardiac changes (dysrhythmia-
bradycardia and minor arterial hypotension) or major
problems (transient tricuspid insufficiency, myocardial
ischemia, cardiogenic and/or hypovolemic shock).
Cardiovascular manifestations were present in 31
cases (19.8%) compared to 25.6% neurological mani-
festations of hypoxic-ischemic encephalopathy (4).
Vaillant describes transient HCM in newborns with
suffering at birth, which showed electrocardiografic
and biological signs of myocardial ischemia (5). Until
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then, the neonatal manifestations of myocardial is-
chemia described in the literature were heart failure
and mitral or tricuspid insufficiency.

The newborn with perinatal stress can present
frequently: congestive heart failure, persistent cyano-
sis, ECG-signs of myocardial ischemia (abnormalities
of ST segment), but with spontaneous improvement
of the tricuspid regurgitation, which so is transient; it
is a syndrome of secondary and reversible myocardial
dysfunction, which affects mainly the papillary mus-
cles. Rangit confirms the transient tricuspid regur-
gitation as the most frequent cause of systolic murmur
in newborn, highlighting her spontaneous disap-
pearance, without treatment, if'it is not associated with
primitive pulmonary hypertension. Also, he describes
the transient mitral insufficiency associated with left
ventricular dysfunction sometimes severe, requiring
inotropic treatment and even ventilatory support (6).
In severe perinatal hypoxia, 75% of newborns have
shown respiratory distress, heart failure and cardio-
genic shock, the severity of the heart suffering being
directly proportional with neurologic suffering. The
authors detected changes on ECG — ST segment de-
pression, T wave inversion, the Q wave occurence
and at echocardiography — septal hypertrophy, tricus-
pid insufficiency, ventricular hypokinesis (7). These
changes should be suspected in any newborn with
perinatal asphyxia, respiratory distress and weak pulse,
especially if the auscultation reveals systolic murmur.

The mechanism of HCM occurrence in the
newborn with birth suffering is not clarified.
Subendocardial and intramyocardial layers are
most vulnerable to hypoxia in fetus and newborn
(8). The papillary muscles are also particularly
sensitive to ischemia and hypoxia, their irrigation
being provided by the distal portion of the coronary
arteries. Inaddition, the subendocardial myocardium
has maximal activity and requires an additional
amount of oxygen compared to the subepicardic
layer. The subendocardial myocardium is inter-
mittently perfused during the cardiac cycle and is
also relatively ischemic in normal conditions, com-
pared with the medium and subepicardial portion
of the ventricular walls.

The left ventricle myocardium is infused in
diastole, while the right ventricle myocardium is
infused constantly. During acute perinatal asphyxia,
the sudden increase of pressure in the pulmonary
circulation leads to an increase in labor and oxygen
consumption of the right ventricle. In addition, the
excess of catecholamine delivery during asphyxia
determines the increase of right ventricle pressure,
which exceeds the pressure in the aorta and
determines coronary blood flow disturbances, thus
greatly reducing the perfusion, facilitating the oc-
currence of ischemia and necrosis.

It was discussed the hypothesis of mechanical
adaptation to the volume and pressure overlod, the

changes in vascular endothelium explaining the
persistent pulmonary hypertension in this category
of patients. Other hypotheses count metabolic
causes (catecholamines) or ionic (calcium flow
changes). Instead, the HCM was not discovered in
infants with abnormal left coronary artery origin
from pulmonary trunk, these cases evolving to
dilatated hypokinetic cardiomyopathy. In adult, the
ischemia determined by myocardial infarction leads
to HCM, probably due to the effects of elevated
levels of circulating catecholamines. It has been
shown that in the newborn, the increased level of
plasma norepinefrin determines the apoptosis of
the cardiomyocytes, resulting heart failure. So, the
neonatal ischemia may cause heart failure, mitral or
tricuspid insufficiency, persistence of fetal cir-
culation and transient HCM with good prognosis.

Clinical manifestations of perinatal asphyxia
are: neonatal depression with low Apgar score and
acidosis, hypoxic-ischemic encephalopathy, multi-
ple organs dysfunction (9). Cardiovascular effects
of the acidosis are: decreased cardiac contractility,
arteriolar vasodilatation, venoconstriction, centra-
lization of the blood volume, increased pulmonary
vascular resistance, decreased cardiac output, blood
pressure, liver and renal blood flow, increased risk
of arrhythmia, decreased ventricular fibrillation
threshold, and attenuation of cardiovascular res
ponse to catecholamine. Severe neurologic suffering
innewborn induces respiratory disorders by alveolar
hypoventilation, resulting hypoxia or aggravation
of pre-existing hypoxia of other causes. The result
is alteration of the myocardial function, having as a
consequence the decreasing of the heart rate and
cardio-circulatory failure.

It was suggested the intervention of the me-
chanical adaptation of the heart muscle to the in-
creased afterlod or volume overload. Acute fetal
distress may induce an afterload increase at the
level of the right heart by persistent pulmonary
hypertension (through changes in the lung vascular
endothelium). It also may interfere some metabolic
factors: rising of serum catecholamine level, proven
by increased urinary excretion of epinephrine and
norepinephrine, or changes of calcium ions. Ex-
perimentally, Hohimer et co demonstrated that
posthipoxic myocardial hypertrophy could be
explained by the residual effects of the perinatal
hypoxia on the ventricular mass, the importance of
the ventricular hypertrophy corelating significantly
with the increasing of atrial natriuretic peptid (10).

After birth, the E wave is slightly higher than
the A wave, with a ratio of 1.1/1 or 1.2/1 in the first
days of life. In the premature newborn, the E/A
ratio is smaller than the term newborn, due to E
wave low value, which grows linearly with the
gestational age, from 0.8/1 at 24 weeks up to 1/1 to
30 weeks. E wave velocity increases with aging,



32 REvisTA ROMANA DE PEDIATRIE — VoLumuL LXI, NRr. 1, AN 2012

reaching the known value to the child around the
age of 3 years. The A wave is not augmenting with
age, demonstrating the low compliance of the
newborn heart muscle (11). Very recently it was
shown that the maximum velocities of the E and A
waves, as well as the deceleration time of the E
wave increase progressively. The isovolumic re-
laxation time has significantly higher values in
newborn than in the infant over 2 months. These
data confirm the existence of the process of heart
muscle structure and function maturation, process
that is complete to the age of 3 months.

Pulmonary venous flow is difficult to assess in
the newborn, due to increased cardiac frequency
(physiologic at this age), which determines the
union of the S and D waves. The normal values of
this single wave are big in the first hours after birth,
with an average of about 0.8 m/sec, which drops to
0,6 m/sec up to 24 hours of life. High velocity is
likely determined by the left-right shunt through
the arterial ductus. The flow drops to zero and
becomes negative during end-diastole, coinciding
with atrial contraction. The negative (retrograde)
flow back into the pulmonary veins is short, less
than the duration of atrial contraction (judged in
comparison with the A wave of transmitral flow).
Normally, the S and D waves have approximately
equal velocities, in child and adult the S wave
slightly exceed the D wave, while in newborn and
toddler, the studies have shown that also the subunit
values of the S/D ratio may be placed in the normal
range (11). Interpretation of the values of these
waves velocities and of the relationship between
each other must be made depending on the size of
the left atrium (estimated by the ratio between the
diameter of the left atrium and the aortic root in
parasternal long axis section) (12).

Since 1977, it was reported transient tricuspid
insufficiency in newborns with perinatal stress,
resolving in 2 days to 6 months.

The biological markers required for highlighting
the risk factors for central nervous system lesions
or posthypoxic heart failure are: creatinine; phos-
phocreatinkinasis (CPK), especially the MB frac-
tion; troponine T (indicator of myocardial hypoxia
more sensitive than CPK values) to identify the
newborns with the asphyxia and cardiorespiratory
insufficiency. All of them have a special value for
the postnatal asphyxia diagnosis, having signifi-
cantly higher values in asphyxiated newborns com-
pared to the normally born babies. Barberi and al
have shown that in the asphyxiated newborns,
hypoxia is the cause of myocardial ischemia, de-
monstrated by: ECG changes, according to
Jedeikin’s 4 degrees scale; echocardiography re-
vealed decreased shortening fraction of left ventricle
and aortic velocity; increased CPK, CPK-MB,
CPK-MB/CPK, and serum LDH (13). The raise of

these enzymes is lower in the newborn babies with
mild respiratory distress.

In2000, Tapia-Rambo noted that transient ischemia
may have variable manifestations, ranging from
tachypnea to cardiogenic shock. The author (14)
considers that transient myocardial ischemia is more
common than is recognized, CPK-MB determination
is mandatory and ECG, which can capture the changes
of ischaemia + AV blocks degree I and 1. High value
of CPK is accompanied by increase in asphyxiated
newborns of isoenzymes MM, MB and BB, the latter
two being the most sensitive, but not totally specific
for myocardial injuries in newborn.

Instead, it has been shown that troponine T and |
are more specific markers of myocardial suffering
(15). Panteghini and col have studied a group of
infants during the first 3 days of life, who had clinical,
electric and echocardiographic signs of myocardial
ischemia (16). All of them presented increased values
of troponine T, correlated with the severity of
myocardial involvement, suggesting the predictive
value of determination of this myocardial marker.

Study of troponine T in healthy newborns of
28-41 gestational weeks to determine the normal
values revealed that the level of serum troponine T
does not vary with gestational age, but it has pre-
dictive value in critical patient. Since 1997, Pante-
ghini et al (16) have studied the troponine T in ne-
wborns in the first 3 days of life, with gestational
age from 28 to 41 weeks. All of them presented
clinical, ECG and echocardiographic signs of is-
chemic myocardial suffering. The values obtained,
4-5 times higher than the average normal, have
suggested that the determination of troponine T in
newborn may have the value of diagnostic criteria
for the myocardial suffering, allowing a prompt
therapeutic intervention (15). A recent study has
shown that the level of troponine I is a significant
predictor of mortality in infants with hypoxic-
ischemic encephalopathy comparing with CPK-MB,
which did not show significant predictive value (17).
Other authors have shown the shortening of the
ejection fraction and tricuspid regurgitation correlate
to the value of the troponinei I in newborns with
hypoxic injury at birth (18).

The newborn of diabetic mother is a good
example for the morbidity which can occur in ne-
wborn due to maternal condition. Maternal diabetes
means permanently increased glycemia during
pregnancy, for both diabetes type 1 or II or ges-
tational diabetes. In such cases it comes to newborn
babies at risk, presenting with macrosomia, meta-
bolic disorders sometimes severe (hypoglycemia,
hypocalcaemia, hypomagnesaemia, hiperbilirubi-
nemia), increased incidence of congenital malfor-
mations (6-9% of cases), significantly higher than
the general population, polycitemia, acute respira-
tory distress syndrome. In the context of manifes-
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tations of multiple organ suffering, the increased
incidence of cardiovascular events has an important
place: congenital heart malformations, difficult
perinatal cardiovascular adaptation, septal HCM.
Transient HCM appears as a sequel of excessive
insulin and corticosteroids, as demonstrated by Gill
et al since 1996 (20). There have been reported
cases of myocardial hypertrophy in premature
babiestreated withdexamethasone orbetamethasone
for bronchopulmonary dysplasia, the echocardio-
graphic signs appearing on 4-15 days from the
beginning of treatment. HCM remitted over a
period of 2 to 4 weeks after stopping the cortico-
therapy. Endogenous hyperinsulinemia induced to
the fetus by diabetic mother may cause myocardial
hypertrophy (particularly septal) in about 30% of
cases (21), which resolves with B-blocker treatment
without complications in about 6 months. Morfo-
pathologic changes were: asymmetrical myocardial
hypertrophy (mainly septal), biventricular dilata-
tion, and microscopic it was observed not only
myofibrillar hypertrophy and hyperplasia, but also
alteration of the normal myofibrillar patern, similar
to that of the familiar HCM, mural trombies and
parcelar myocardial necrosis associated with the
small intramural arteries occlusion (22). Unlike the
transient HCM of newborn with birth hypoxia,
which has a favorable prognosis and submittes
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