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Introducere:

Intarzierea in cresterea intrauterini (ICIU) este o problema importanti de sanitate publicd
atat 1n tarile industriale cat si in tarile In curs de dezvoltare, determindnd o morbiditate perinatald
foarte variatad, 50% dintre nou-nascutii cu ICIU avand morbiditate pe termen scurt sau lung
(hipoglicemie, hipocalcemie, pneumonie prin aspiratie de meconiu, dezvoltare neurologica
anormald, boli cardiace, hipertensiune arteriald, diabet zaharat de tip 2) si o crestere a mortalitatii de
6 pana la 10 ori.

Greutatea mica a nou-nascutului la nastere determind o conduita specificd in supravegherea
si ingrijirea prenatald si postnatald. Cu atat mai mare importantd are corecta identificare a ICIU,
daca dorim ca rezultatul ingrijirilor neonatale sa fie cel mai bun.

Progresele facute in domeniul obstetricii si neonatologiei au imbunatatit foarte mult
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In ultimele decenii a crescut rata de supravietuire a copiilor cu ICIU, acest lucru impunand o
mai buna dezvoltare a metodelor si mijloacelor de investigare a repercursiunilor pe care le are ICIU
asupra starii de sandtate a nou—nascutului, cu extinderea monitorizarii functiilor aparatelor si
sistemelor panad in perioada copildriei, a adolescentei si chiar in perioada de adult. La fel de adevarat
este faptul cd metodele moderne de diagnostic prenatal sunt folosite cu precadere in serviciile de
obstetricd-ginecologie din tarile dezvoltate sau in marile centre medicale din tdrile in curs de
dezvoltare si ca urmare, adeseori diagnosticul este stabilit doar la nastere.

Gandindu-ma la aceste situatii, care nu sunt rare, am efectuat acest studiu urmarind sa
stabilesc criterii clinice si antropometrice de diagnostic al nou-nascutilor cu ICIU la nastere, care
odata diagnosticati necesitd o anumitd atitudine in ingrijirea si tratarea lor tindnd seama de
multiplele complicatii date de ICIU.

A. Stadiul actual al cunoasterii: cuprinde doua capitole.

In primul capitol sunt prezentate etiologia si patogenia intarzierii in cresterea intrauterina,
dupa o prealabild precizare a definitiei actuale a ICIU si a incidentei ICIU 1n lume si in tara noastra.

1.1 Definitia nou-nascutului cu intarziere in cresterea intrauterina

Intarzierea in cresterea intrauterind (ICIU) este definitd in cele mai recente studii ca
imposibilitatea fatului de a-si atinge potentialul sdu genetic de crestere (1-3,8,11-13), diferentiindu-
se de definitia folositd numerosi ani de nou-ndscut mic pentru varsta gestationald (small for
gestational age-SGA) considerat fiind nou-nascutul cu greutatea la nastere sub percentila 10 sau cu
peste doua deviatii standard (DS) sub media caracteristica varstei gestationale (3,10,11,13,14).

1.2. Incidenta ICIU

ICIU afecteaza nou-nascutii din intreaga lume, dar mai ales pe cei din tarile in curs de
dezvoltare (17).

1.3 Etiologia intarzierii in cresterea intrauterina

Etiologia ICIU este diversa factorii implicati putand fi grupati in patru categorii: factori
materni, placentari, fetali si idiopatici (22). Factorii materni sunt reprezentati de: scaderea fluxului
sanguin utero-placentar, malnutrifia mamei, sarcina multipld, consumul de droguri, consumul de
medicamente anticanceroase citostatice, corticoizii, ciclosporina si antihipertensivele (2), hipoxia
mamei, varstele extreme, trombofilia, uterul hipoplazic, altele ca etnia sau rasa, statusul socio-
economic, educatia mameli, istoricul sarcinilor anterioare (avorturi, nasteri premature anterioare,
nou-ndscuti cu ICIU anterior, primiparitatea, multiparitatea), antecedentele patologice ale mamei,
complicatiile medicale din timpul sarcinii, indicele de masa corporalda si castigul ponderal din
timpul sarcinii, momentul si numarul vizitelor prenatale (18) si marimea mamei (4). Factorii
placentari sunt: insuficienta placentard, anomaliile anatomice, altele cum ar fi corioamniotita,
tumorile placentare, hemangioamele, artera ombilicald unicd, abruptio placentae, placenta praevia.
Factorii fetali sunt: genetici, cromozomiali, malformatii congenitale, anomalii cardio-vasculare,
infectii congenitale (6,10), boli metabolice. Factorii idiopatici determina de la o treime pana la un
sfert din nou-nascutii cu ICIU (2,6).

1.4. Patogenia intarzierii in cresterea intrauterina

In al doilea capitol sunt prezentate metodele de investigare intrauterine (2.1) si metodele de
investigare in perioada neonatala (2.2).

B. Contributii personale: cuprinde trei capitole si concluziile generale.

Capitolul I1I Ipoteza de lucru cuprinde premizele (3.1) si obiectivele cercetarii(3.2).

Mi-am propus sa investighez: caracterele antropometrice ale nou-nascutului cu ICIU in perioada
neonatald, ca mijloc de investigare neinvaziv si accesibil tuturor sectiilor de neonatologie, relatia dintre
diverse segmente ale corpului nou-nascutului cu ICIU si stabilirea criteriilor clinico-antropometrice
de diagnostic diferential al nou-nascutilor cu greutate mica.

Capitolul IV Date antropometrice ale nou-niscutilor cu intirziere in cresterea
intrauterina

4.1 Introducere Metodele antropometrice de diagnostic al nou—nascutilor cu ICIU sunt
metode larg accesibile, neinvazive, accesibile oricarui serviciu si utile in activitatea medicului



neonatolog. Investigarea lor de catre o singurd persoand si cu instrumentar omologat mareste
obiectivitatea determindrilor.

4.2 Ipoteza de lucru Desi pe plan mondial s-au facut progrese in asistenta preconceptionala
si prenatald nu s-au putut preciza si preintdmpina unele cauze si efectele ICIU care se repercuta
postnatal atat precoce cat si tardiv. Mi-am propus sa investighez, cu mijloacele avute la dispozitie cat mai
obiective: 1.parametrii antropometrici ai nou-nascutilor cu ICIU in vederea unui diagnostic postnatal
corect disponibil oricarui serviciu de neonatologie; 2.sa stabilesc caracteristicile si relatiile dintre
segmentele corpului lor.

4.3 Material si metoda Am luat in studiu 53 nou-nascuti cu ICIU avand greutatea la nastere
sub 2500g care se situau sub percentila 10 sau sub 2 deviatii standard (DS) fatd de normele pentru
varsta gestationald, internati in Sectia Clinicd de Neonatologie—Prematuri a Spitalului Clinic de
Urgente pentru Copii Cluj-Napoca in perioada noiembrie 2005-martie 2008. In momentul includerii
in studiu subiectii erau stabilizati cardio-respirator, alimentati enteral si fara antecedente hipoxice la
nastere. Accesul la datele din foaia de observatie a nou-nascutului si efectuarea determinarilor le-am
facut cu avizul sefului de sectie din Sectia Clinicd de Neonatologie-Prematuri a Spitalului Clinic de
Urgente pentru Copii Cluj-Napoca. Studiul l-am efectuat in baza consimtdméntului paringilor
exprimat in cunostintd de cauza sub semnaturd conform formularului anexat. Am respectat
confidentialitatea si intimitatea subiectilor in manevrarea datelor si pastrarea inregistrarilor. Studiul
l-am efectuat prin completarea unui chestionar care a cuprins numele si prenumele subiectilor,
virsta In momentul includerii in studiu, sexul, etnia, varsta gestationald, mediul de provenienta si
ocupatia parintilor.In antecedentele heredo-colaterale am acordat atentie varstei genitorilor, stirii de
sandtate, morbiditatii parintilor, fratilor si bunicilor la unele cazuri pentru precizarea etiologiei.

In antecedentele personale am notat evolutia sarcinii si medicatia administrati, nasterea,
scorul Apgar la 1 si 5 minute, prezenta hipoxiei, a hipoglicemiei sau a acidozei, cu precizarea
modului i numarului de zile de administrare a oxigenului (ventilatie artificiald, CPAP, flux liber),
reanimare la sala de nastere si modul de alimentare (parenterald sau enterald) cu precizarea
numarului de zile de aplicare. Datele anamnestice le-am obtinut din fisa din maternitate si
depozitiile mamei. La unele cazuri a fost necesara o confruntare cu datele mengionate in registrul de
nasteri sau in foaia de observatie a nou-ndscutului din maternitate. Am inregistrat amploarea
scaderii initiale in greutate (in grame) si varsta revenirii la greutatea de la nastere, varsta initierii
alimentatiei enterale la san, cu lapte de mama muls sau cu lapte praf. Am avut in vedere situatia
economica a familiei Tn baza profesiunii si a locului de munca al parintilor cat si a rangului
copilului. Am efectuat examenul clinic general amanuntit in vederea precizdrii formei clinice
simetrice sau asimetrice si a decelarii malformatiilor congenitale vizibile sau a dismorfiilor.

Am exclus din studiu nou—nascutii care au necesitat ventilatie artificiald, alimentatie
parenterala de durata, patologie neonatald grava, au sucombat sau care au fost externati in perioada
de studiu.

Am determinat personal in duplicat greutatea, lungimea, bustul, circumferinta craniana,
distanta protuberanta occipitald-intersprancenoasa, dimensiunile fontanelei anterioare, diametrul
biparietal, distanta antitragus-varful piramidei nazale, distanta dintre menton si varful nasului,
distanta dintre unghiurile interne ale ochilor, circumferinta toracicd medie, distanta
intermamelonara, distanta dintre spinele iliace antero—superioare, lungimea bratului, lungimea
antebratului, circumferinta medie a bratului, lungimea membrului inferior, lungimea coapsei si a
gambeli, pliurile cutanate tricipital, subscapular si abdominal. Masuratorile le-am efectuat la varsta
de 1, 2 si 4 sdptamani postnatale.

Greutatea am determinat-o cu balanta electronica Laica, dupa repausul alimentar nocturn, cu
subiectul dezbracat. Lungimea si bustul le-am apreciat folosind prematometrul din lemn incélzit in
prealabil si acoperit, distantele cu calibrorul digital iar perimetrele cu o panglici metrica
inextensibila. Masurarea pliurilor cutanate am programat-o la 15 secunde pentru a evita ischemia.
Masuratorile le-am efectuat la 1, 2 si 4 sdptamani postnatale.

Rezultatele le-am analizat statistic utilizand analiza de varianta ANOVA I si Il , coeficientul de
relaie Spearmann ,,r”°, considerand prag de semnificatie p < 0,05.
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4.4 Rezultate

Numarul de nou-nascuti cu ICIU luat in studiu a fost de 53 din care 19 au fost baieti si 34
fete. In literatura consultatd am gasit o frecventd a ICIU la biieti de 47,6% din totalul lotului de
nou-ndscuti cu ICIU (48).

Varsta gestationald a nou-nascutilor studiati a fost de 38+1 saptamani.

Greutatea la nastere a fost de 2207+230 g, situdnd subiectii in categoria nou-ndscutilor cu
ICIU, fara diferente de sex (p=0,52). Greutatea la nastere, desi apreciatd cu diverse metode (balanta
clasica sau balanta electronica) in maternitatile Tn care subiectii s-au nascut, a fost fara diferente de
sex (p=0,52). Rangul copilului a fost in medie 1,98+1,5. Majoritatea cazurilor erau de rangul I
(44,4%) si 11 (25,6%).

Profesiunea parintilor, care reflectd si scolarizarea, indicad la tatd contracte de munca: la
muncitori (M) 36%, tehnicieni (T) 5,6%, intelectuali (I) 2,2%, someri declarati (S) 1,1% si
agricultori sau munci ocazionale la 55,1% fari un contract de munci (F). In privinta mamelor
23,3% s-au declarat casnice (C), un procent de 54,4% intretinute, fara ocupatie (F), muncitoare (M)
11,1%, tehniciene (T) 3,3% si intelectuale (I) 5,6%, o pensionara (P) si o somera (S) 2,2%.

In antecedentele heredo-colaterale am finregistrat drept cauze ipotetice diabetul zaharat
(4,5%), fumatul mamei sau al ambilor parinti (86.4%), fumatul cuplat cu alcoolismul la 4,5% din 22
de cazuri declarate de parinti.

Sarcina in cauza a indicat disgravidie tardiva la 14,9% din cazuri, infectie urinara la 2,1%
din cazuri, iar la 80,9% sarcina a avut o evolutie normala. Nasterea s-a desfasurat pe cale vaginala
la 81,1% din cazuri si prin sectiune cezariana la 18,9% cazuri. Scorul Apgar la 5 minute a fost
8,5+0,9 la cazurile asistate in maternitate. Din 19 cazuri cu hipoxie la nastere, 63,2% au necesitat
oxigen in flux continuu, 34,6% oxigen cu masca si balon si 5,3% au beneficiat de CPAP. Doar 6
cazuri cu hipoxie au necesitat alimentatie parenterald timp de 2+1 zile, restul au fost alimentati
enteral inca din primele ore postnatal, pentru a preveni hipoglicemia neonatald. Scaderea initiald in
greutate a fost de 150,3+59 g cu revenire la greutatea de la nastere dupa 9,4+2 zile. La varsta de 2
sdptamani postnatale greutatea a ajuns la 2398+206 g (p=0,0004) fara diferente de sex
(p=0,52), la o luna la 2697+217 g fara diferente de sex (p=0,81). Lungimea a fost de 45,8+1,6
cm la prima determinare, a ajuns la 47,3+1 cm la a doua determinare si la 48,91 cm la ultima
determinare, cu diferente Tnalt semnificative (p=0,00009). Lungimea baietilor a fost mai mare in
primele doua saptamani dar, nesemnificativa statistic (p=0,64) si a Inregistrat valori superioare la
fete (p=0,57) la varsta de o luna prin externarea baietilor in numar mai mare. Circumferinta
craniand de 31,91 cm la prima determinare, a crescut (p=0,0000) la 33,07+0,8 cm la a doua
determinare si la 34,3£0.8 cm la a treia determinare (p=0,003). In primele 2 siptimani
circumferinta craniand a fost superioara la baieti (p=0,02-0,09).

Diametrul biparietal a oscilat intre 75,4+3 mm la prima determinare, 76,8+3 mm la a doua
determinare si 77,744 mm la varsta de o luna, In deplind concordantd cu circumferinta craniand
(r=0,51). Fontanela anterioara a prezentat diagonala antero-posterioara in usoara crestere (p=0,29)
de la 37,1+13 mm la 38,7+13 mm in primele doud saptamani si paradoxal valori de 35,7+15 mm la
cele 23 cazuri neexternate pana la varsta de o luna. Diagonala transversala a fontanelei anterioare a
oscilat (p=0,14) de la 32,7+12 mm in prima sdptamana la 33,9+42 mm la 2 sdptamani si 31,0712
la varsta de 4 saptamani.Corelarea dimensiunilor fontanelei anterioare indica relatii Tnalt pozitive
intre diagonale la varsta de o saptamana (r=0,96) cat si la varsta de o luna (r=0,84). Viscerocraniul
l-am apreciat prin masurarea distantei dintre antitragus si varful piramidei nazale, a distantei dintre
menton si varful nasului si a distantei dintre unghiurile interne ale ochilor. Distanta antitragus-varful
piramidei nazale a prezentat o crestere in primele doud saptamani de la 67,8+4 mm la 69,444 mm si
o stagnare ulterioard. Distanta dintre menton si varful nasului, expresie a dezvoltarii extremitatii
inferioare a viscerocraniului, se bazeaza pe repere osoase fixe. Ea a crescut de la 35,143 mm la
37,03+£3 mm la doud saptdmani si a atins 37,544 mm la varsta de o lund. Distanta dintre unghiurile
interne ale ochilor a oscilat intre 18,3+2 mm si 19,8+1 mm in prima luna de viata.



Bustul, sau lungimea sezanda, a oscilat (p=0,006) intre 30,3+1,2 cm si 32,1 +1 cm in prima
lund de viatd, la valori sensibil egale intre fete si baieti (p=0,80) In concordanta cu cresterea
in lungime (r=0,87).

In aprecierea trunchiului am determinat circumferinta toracica, distanta intermamelonara si
distanta dintre spinele iliace antero-superioare. Circumferinta toracicd, parametru larg supus erorilor
de masurare, a prezentat o crestere de la 28,21 cm la 30,71 cm in prima lund de viatd fara
diferente de sex (p=0,91). Relatia dintre circumferinta craniana si toracica a fost pozitiva (r=0,68-
0,62). Distanta intermamelonara a oscilat intre 65,8+4 mm si 70,8+5 mm in concordanta cu circumferinta
toracica (r=0,62), fara diferente de sex (p=0,62-0,83). Distantele dintre spinele iliace antero-superioare
au oscilat intre 72,243 mm si 75,75 mm fara diferente de sex (p=0,52). Distanta intermamelonara
s-a asociat in mica masura cu distanta dintre spinele iliace antero-superioare (r=0,18-0,12).

Lungimea membrelor superioare a prezentat o crestere progresiva atat la nivelul bratelor cat
si la nivelul antebratelor (r=0,65). Lungimea bratului a oscilat intre 74,844 mm si 80,846 mm in
prima lund de viatd. Lungimea antebratului a crescut in primele patru saptdmani postnatale de la
64,4+4 mm la 67,77 mm. Relatia dintre lungimea bratului si a antebratului a fost constanta
(r=0,63) pe toatd perioada observatiei. Nu am inregistrat diferente ale lungimii componentelor
membrelor superioare intre fete si baieti (r=0,62) pe intreaga perioadd de studiu. Circumferinta
medie a bratului a crescut de la 7,9 cm 0,5 1a 8,8+1,7 cm.

Lungimea membrelor inferioare a prezentat o crestere progresiva in raport cu lungimea
corpului (r=0,55) si a bustului (r=0,67). Cresterea membrelor inferioare In ansamblu a indicat
concordanta intre cresterea coapsei si a gambei (r=0,51). Lungimea coapsei a crescut de la 8,8+0,5
cm la 9,5+0,6 cm. Lungimea gambei a crescut de la 7,8+0,5 cm la 8,3+0,5 cm, 1n concordantd cu
lungimea coapsei (r=0,51). La varstd de o lund corelatia dintre lungimea coapsei si a gambei s-a
marit (r=0,63). Baietii au avut lungimea membrelor inferioare mai mare (p=0,02) in primele doua
sdptamani pe seama lungimii gambelor (p=0,01-0,05). Rezultatele schiteaza un ritm propriu de crestere
a gambei comparativ cu coapsa.

Pliurile cutanate expresie a depozitarii lipidelor in tesutul subcutanat au prezentat o crestere
cu Tnaintarea in varstd. Pliul cutanat tricipital a prezentat valorile cele mai mari si a crescut de la
3,4£0,9 mm la 4,940,9 mm, indicAind depunerea prioritard a rezervelor de lipide la nivelul
membrelor superioare. Pliul cutanat tricipital s-a corelat cu circumferinta medie a brafului in
primele doua saptdmani (r=0,46). Pliul cutanat subscapular a crescut de la 2,7+0,6 mm la 3,8+0,8
mm, fard sd se asocieze cu perimetrul toracic mediu pe intreaga perioada de studiu (r=0,14). Pliul
cutanat abdominal a oscilat intre 2,1+0,5 mm si 3,3+0,7 mm in usoard corelatie cu greutatea
(r=0,42). Reprezentarea pliului cutanat abdominal s-a asociat cu greutatea subiectilor.

4.5 Discutii Morbiditatea redusd a mamelor in cursul sarcinii face putin probabila etiologia
legatd de patologia sarcinii, 80,9% din sarcini avand o evolutie normala. Cele 14,9% cazuri cu
disgravidie tardiva in sarcina nu s-au corelat cu scorul Apgar si hipoxia neonatald a nou—nascutului.
In studiul meu o posibild influentd asupra sarcinii a putut avea tabagismul matern la 22 cazuri,
precum si asocierea fumatului cu alcoolismul cronic, daca finem seama ca datele sunt reale, relatiile
anamnestice fiind oferite de mamele in cauzi in conditii de confidentialitate. In literatura de
specialitate este subliniata influenta tabagismului asupra sarcinii, determinadnd modificéri structurale
si functionale ale placentei, hipoxie intrauterind, greutate mica la nastere, efecte teratogene,
intarzierea cresterii postnatale, scdderea densitdtii osoase, moartea subitd, infectii respiratorii si
tulburari neurosenzoriale, fiind in relagie cu numarul de figari consumate zilnic (82). Circumferinta
craniana si diametrul biparietal, care includ repere osoase la masurare, pledeaza pentru influenta
gestatiei la termen in procesul de osificare. Rezultatele prezentului studiu imi permit s afirm ca
dezvoltarea longitudinald si transversala a viscerocraniului la ICIU este urmarea mineralizarii
diferite.

Dezvoltarea trunchiului indicad influenta varstei gestationale in primele doud saptdmani de
viata si pastrarea formei cilindrice pana la varsta de o luna.

Aprecierea grosimii pliurilor cutanate tricipital, subscapular si abdominal aratd ordinea
depunerii tesutului adipos postnatal in succesiunea: membre superioare, trunchi, abdomen. Faptul ca



grosimea tuturor celor trei pliuri masurate a crescut in a doua saptimana de viata, denotd maturarea
metabolica a adipocitelor dupa prima saptdmana de viata.
4.6 Concluzii

Capitolul V Criterii clinico-antropometrice in diagnosticul diferential al nou-
nascutului cu greutate mica

5.1 Introducere Greutatea mica la nastere este definitd de Organizatia Mondiala a Sanatatii
ca greutatea la nastere sub 2500 g (3), cuprinzand nou-nascutul cu ICIU si prematurul. Cele doua
categorii sunt plurifactoriale, prezintd cauze si mecanisme patogenetice diferite, fiind frecvent
intalnite In timpul sarcinii, avind un impact important asupra morbiditatii neonatale, prevenirea lor
fiind un obiectiv major de sanatate publica.

5.2 Ipoteza de lucru ICIU constituie o importantd problemd clinica asociatd cu cresterea
morbiditatii perinatale, cu incidentd crescutd a tulburarilor de dezvoltare neurologica si cu risc
crescut de Tmbolnavire la adult mai ales diabet zaharat si boli cardiovasculare (42) si a mortalitatii
perinatale (12).

Mi-am propus sa identific cu mijloace accesibile neinvazive parametri antropometrici
specifici fiecarei entitati.

5.3 Material si metoda Studiul cuprinde 95 nou-nascuti, 59 fete si 36 baieti, cu greutatea la
nastere sub 2500g, alimentati enteral, stabilizati cardio-respirator, farad antecedente hipoxice la
nastere, internati in Sectia Clinica de Neonatologie—Prematuri a Spitalului Clinic de Urgente pentru
Copii Cluj-Napoca in perioada noiembrie 2005-martie 2008. Am intocmit doud loturi luand in
considerare nou—ndscutii prematuri cand greutatea la nastere a fost concordantd cu varsta
gestationald si ICIU cand greutatea la nastere a fost discordanta cu varsta gestationald, respectiv cu
douad deviatii standard fatd de normalul pentru varsta gestationald. Studiul a cuprins 53 nou-nascuti
cu ICIU si 42 nou—nascuti prematur. Am notat cu A lotul de nou-nascuti cu ICIU si cu B lotul de
nou-ndscuti prematuri. Accesul la datele din foaia de observatie a nou-nascutului si efectuarea
determindrilor le-am facut cu avizul sefului de sectie din Sectia Clinica de Neonatologie-Prematuri
a Spitalului Clinic de Urgente pentru Copii Cluj-Napoca. Studiul l-am efectuat in baza
consimtdmantului parintilor exprimat in cunostintd de cauza sub semnaturd conform formularului
anexat. Studiul a cuprins completarea unui chestionar privind numele si prenumele nou-nascutului,
sexul, varsta gestationald, greutatea la nagtere, varsta genitorilor, profesia parintilor, diagnosticul la
nastere, antecedentele heredo-colaterale (morbiditatea parintilor, morbiditatea fratilor),
antecedentele personale fiziologice (data ultimei menstruatii, evolutia sarcinii, nasterea),
examindrile ecografice din timpul sarcinii, rangul copilului, scorul Apgar, prezenta la nastere a
hipoxiei, acidozei sau hipoglicemiei, reanimarea la sala de nastere, necesarul de oxigen si modul de
administrare a oxigenului, morbiditatea nou-ndscutului, momentul introducerii alimentatiei
enterale, scaderea initiald in greutate i revenirea la greutatea initiala.

Am determinat personal in duplicat greutatea, lungimea, bustul, circumferinta craniana,
distanta protuberanta occipitald-intersprancenoasa, dimensiunile fontanelei anterioare, diametrul
biparietal, distanta antitragus-varful piramidei nazale, distanta dintre menton si varful nasului,
distanta dintre unghiurile interne ale ochilor, circumferinta toracicd medie, distanta
intermamelonara, distanta dintre spinele iliace antero—superioare, lungimea bratului, lungimea
antebratului, circumferinta medie a bratului, lungimea membrului inferior, lungimea coapsei si a
gambeli, pliurile cutanate tricipital, subscapular si abdominal. Masuratorile le-am efectuat la varsta
de 1, 2 si 4 sdptamani postnatale.

Pe parcursul intregului studiu am efectuat personal 5390 masuratori in duplicat. Rezultatele
le-am analizat statistic utilizind analiza de varianta ANOVA 1 si II, coeficientul de relatie Spearmann ,,r”.
Am considerat prag de semnificatie p < 0,05.

5.4 Rezultate Greutatea la nastere a fost de 2207+230 g la nou-nascutii cu ICIU si 1998+304
g la nou-nascutii prematuri (p=0,0005). Varsta gestationala a fost de 38+1 saptdmani la ICIU si
3442 saptamani la prematuri (p=0,0000). Situatia economica si sociald a celor doua loturi apreciata
dupa profesia paringilor si rangul copilului prezintd similitudini intre ICIU si prematuri



predominand cazurile cu parinti angajati intr-o activitate profesionald de agricultori, muncitori si
intelectuali. In privinta rangului subiectilor majoritatea cazurilor au fost de rangul I, II i III. La
lotul A a predominat rangul 1 (44,4%), comparativ cu lotul B in care 28,2% au fost de rangul 1.
Rangul II a predominat la lotul B in proportie de 33,3% comparativ cu lotul A cu 25,6%. Ambele

loturi au avut mame multipare 7,7% la lotul B si 4,4% la lotul A, cu copii de rangul IX. Varsta
genitorilor s-a Incadrat in perioada de optima fertilitate la ambele loturi, cu valori superioare la
prematuri atat la tata (p=0,003) cat si la mama (p=0,026). Evolutia sarcinii a fost declarata normala
la ambele loturi : 80,9% la lotul A si 81,1% la lotul B. Disgravidia tardiva a predominat la lotul A
(14,9%) comparativ cu 2,7% la lotul B. Disgravidia precoce am intalnit-o doar la lotul B, 5,4%,
infectia urinard a fost semnalatd la 8,1% din cazuri si doar la 2,1 % la lotul A. Nasterea prin
sectiune cezariand s-a aplicat la 23,8% cazuri din lotul B si la 18,9% din lotul A. Scorul Apgar a
fost superior (p=0,003) la lotul cu ICIU cu valori de 8,5+0,9 fatd de prematuri cu 7,8+1,3.
Oxigenoterapia in flux continuu, CPAP sau cu masca si balon s-a aplicat la 5,88% dintre prematuri.

Alimentatia parenterald a fost necesard 3,3+1 zile la prematuri si 2+1 zile la nou-nascutii cu
ICIU (p=0,13) in asociere cu alimentatia enterald minimad sau partiald. Alimentatia enterald
exclusiva s-a introdus mai tardiv (p=0,0005) la prematuri la varsta de 1,3+0,4 zile. Felul
alimentatiei nu a prezentat diferente intre loturi, aportul de lapte de mama si lapte praf fiind similar
pe intreaga perioada a studiului. Scaderea neonatald in greutate a fost similard la ambele loturi
(p=0,51) dar revenirea la greutatea initiala s-a facut mai tardiv (p=0,002) la prematuri.

Sexul nou-nascutului nu a influentat varsta gestationala (p=0,29). Greutatea la nastere
(p=0,91), scorul Apgar (p=0,69), scaderea initiala in greutate (p=0,23) sau revenirea greutatii nu au
prezentat diferente (p=0,78) intre loturi. Greutatea la varsta de o sdptdmana a accentuat decalajul
dintre loturi (p=0,00007) precum si la 2 saptamani (p=0,000004). La varsta de o luna greutatile
subiectilor tind spre egalare (p=0,25) prin externarea mai multor cazuri din lotul A.

Lungimea s-a mentinut superioara la lotul A comparativ cu lotul B pe intreaga perioada de
studiu (p=0,0007-0,002). Lungimea bustului a fost superioara (p=0,002) la lotul A in primele 2
saptamani si a prezentat o tendinta relativa la egalare la 4 saptdmani (p=0,47).

Circumferinta craniana a fost superioara (p=0,000002) la lotul A pe intrega durata a studiului.

Distanta biparietald a fost superioara (p=0,008-0,003) la lotul A in primele doua sdptamani
cu o egalare relativa (p=0,16) la varsta de o lund, in corelatie (=0,50) cu circumferinta craniana.
Fontanela anterioard s-a mentinut superioara (p=0,01-0,03) la lotul A, atat in privinta diagonalei
antero-posterioare cat si a diagonalei transversale. Viscerocraniul nu a prezentat diferenfe intre
loturi In prima lund de viatd. Distanta antitragus si varful piramidei nazale a fost superioard in
primele doud saptamani la lotul A dar fara semnificatie statistica (p= 0,06). Distanta dintre menton si
varful nasului a fost similara (p=0,62) la lotul A si B.

Circumferinta toracica a fost semnificativ superioara (p=0,00005-0,006) la lotul A pe intreg
parcursul studiului. Distanta intermamelonara s-a mentinut superioara (p=0,001 - 0,04) la lotul A in
prima luna de viata. Corelarea pozitiva a circumferintei toracice si distanta intermamelonara indica
valori superioare la lotul A (r=0,62) fata de lotul B (r=0,57). Distanta dintre spinele iliace antero-
superioare a fost superioara (p=0,003 - 0,01) la lotul A in primele doua saptamani de viata si s-a
egalat cu lotul B (p=0,50) la varsta de o luna.

Lungimea bratului a fost in corelatie cu lungimea antebratului (r=0,76) si nu a prezentat
diferente intre loturi (p=0,65) in prima lund de viatd.Circumferinta medie a bratului a fost
superioara la lotul A (p=0,002) in primele doua saptamani si cu o egalare (p=0,59) la varsta de o
lund. Circumferinta medie a bratului s-a corelat cu pliul tricipital (r=0,54-0,46) la ambele loturi.
Lungimea membrelor inferioare a prezentat o corelare intre coapsa si gamba (r=0,83), fara diferente
de sex la ambele loturi pe intreg parcursul studiului. O comparatie 1intre loturi indicad wvalori
superioare ale lungimii membrelor inferioare la lotul A dar nesemnificative statistic (p=0,07). Daca
coapsa a schitat o lungime mai mare (p=0,04) la varsta de o saptdmana la lotul A, diferentele s-au
atenuat ulterior. Lungimea gambei a fost sensibil egald la ambele loturi in prima luna de viata.

Pliurile cutanate tricipital, subscapular i abdominal nu au prezentat diferente intre loturi pe
tot parcursul studiului. Corelarea dintre pliul cutanat abdominal si greutatea subiectilor a fost



modesta (r=0,34 - 0,42) la ambele loturi. Corelarea pliului cutanat abdominal cu pliul subscapular si
a pliului tricipital cu subscapular a fost modesta (r=0,29-0,38) la ambele loturi.

5.5 Discutii Cele doua loturi au diferit atat prin greutatea de la nastere cat si prin varsta
gestationald. In studiul meu am luat in considerare: situatia economico-socialdi a familiei,
multiparitatea, varsta genitorilor, patologia din timpul sarcinii, fumatul, consumul de alcool, vizitele
prenatale, rangul copilului, profesia parintilor, morbiditatea parintilor, morbiditatea fratilor. Am
incercat sa identific gradul de asociere dintre factorii care influenteaza greutatea mica la nastere in
aria geografica a judetului Clu;.

Numarul cazurilor cu mame multipare a fost redus la ambele loturi §i fara semnificatie
asupra etiologiei. In literatura consultatd se mentioneaza importanta intervalului dintre nasteri,
scurtarea acestuia fiind urmat de efecte adverse perinatale (12).

Scorul Apgar superior la lotul A apare a fi urmarea maturdrii sintezei surfactantului si a
dezvoltarii aparatului respirator prin gestatie mai lungd comparativ cu lotul B. Mentinerea
decalajului greutatii intre loturi in primele doud saptdmani sugereaza culoare proprii de crestere
ponderald a celor doud entitati. Greutatea mica la nastere la cazurile cu ICIU este asociatd cu
accelerarea cresterii postnatale (40). Circumferinta craniand, diametrul biparietal si dimensiunile
fontanelei anterioare superioare la lotul A confirma rolul duratei gestatiei asupra dezvoltarii
craniului. Dimensiunea neurocraniului mai mari la lotul A denotd un volum mai mare al encefalului
nou-nascutului cu ICIU. Lungimea membrelor si a segmentelor sale a fost similara la ambele loturi
ceea ce exclude posibilitatea unui diagnostic diferential.

Dimensiunile pliurilor cutanate tricipital, subscapular si abdominal fara diferente intre loturi,
dar in corelatie cu masa corporala, aratd dezvoltarea cu precadere a masei slabe si constituirea lenta
a rezervelor de lipide n prima lund de viata la nou-nascutii cu greutate mica la nastere.

CONCLUZII GENERALE

1. Cresterea postnatald in greutate a nou-nascutului cu ICIU incepe imediat dupd nastere in
conditiile instituirii precoce a alimentatiei enterale, prezintd un ritm accelerat si este eficienta la
varsta de 2 sdptamani cand efectele scaderii initiale s-au recuperat.

2. Cresterea in lungime, bust si membre inferioare se face progresiv in prima luna de viata la
ambele sexe si denota forma clinica simetrica a ICIU.

3. Neurocraniul prezintd un ritm propriu de crestere comparativ cu viscerocraniul.

4. Viscerocraniul reprezintd un parametru fidel al ritmului de crestere comparativ cu
neurocraniul care este supus erorilor de masurare.

5. Trunchiul nou-nascutilor cu ICIU isi pastreaza forma cilindrica in prima luna de viata.

6. Ritmul cresterii membrelor inferioare este in concordantd cu cresterea in lungime si a
bustului.

7. Cresterea coapsei prezinta ritmuri diferite comparativ cu a gambei fiind supuse influentei
sexului copilului.

8. Varsta gestationala influenteaza cresterea scheletului in primele doua saptamani.

9. Greutatea, lungimea, bustul, circumferinta craniand, si toracica medie sunt influentate de
varsta gestationala.

10. Durata alimentatiei parenterale, momentul initierii alimentatiei enterale si revenirea
postnatald la greutatea de la nastere sunt mai mari la prematuri.

11. Ritmul cresterii neonatale in greutate este mai accelerat la nou-nascutii cu ICIU.

12. Lungimea nou-ndscutului cu greutate micd este un marker in diagnosticul diferential
intre nou-nascutul cu ICIU si prematur.

13. Neurocraniul mai mare la nou-nascutul cu ICIU reprezintd un criteriu de diagnostic
diferential fatd de nou-nascutul prematur prin circumferinga craniana si diametrul biparietal.

14. Viscerocraniul nu este influentat de varsta gestationald si nu reprezintd un reper in
diagnosticul diferential al nou-nascutului sub 2500 g.

15. Circumferinta toracica, distanta intermamelonara si distanta dintre spinele iliace antero-
superioare sunt superioare la nou-nascutul cu ICIU.



16. Lungimea segmentelor membrelor nu este influentatd de varsta gestationald si nu
reprezintd un reper antropometric in prima luna de viata.

17. Pliurile cutanate tricipital, subscapular si abdominal nu reprezinta criterii de diferentiere intre
nou-nascutii cu ICIU si prematur In prima luna de viata.
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II. STUDII

Din anul Pana in (anul) Numele si locul subiectul Diplome si grade
Noiembrie | prezent Universitatea de Medicina si | Teza de doctorat «Criterii clinico- doctorand
2005 Farmacie « luliu Hatieganu | antropometrice in diagnosticul nou-
«, Cluj — Napoca, Romania | nascufilor cu intarziere in cresterea
intrauterina « sub conducerea
stiintifica a Prof.dr. Voichita Hurgoiu
Noiembrie | lulie 2006 Scoala doctorala a Pregatire universitara avansata doctorand
2005 Universitatii de Medicina si
Farmacie « luliu Hatieganu
«, Cluj — Napoca, Roménia
lunie 2005 Universitatea de Medicina si | neonatologie Medic primar
Farmacie « luliu Hatieganu
«, Cluj — Napoca, Roménia
Octombrie | Martie 2003 Spitalul Clinic Judetean, Competenta in ecografie generala
2002 Clinica Medicala I, serviciul
de ultrasonografie a
Universitatii de Medicina si
Farmacie « luliu Hatieganu
«, Cluj — Napoca, Roménia
Martie 2001 Spitalul Clinic Judetean, neonatologie Medic specialist
Clinica de Obstetrica si neonatologie
Ginecologie nr.1 Cluj-
Napoca, sectia de
Neonatologie
1994 2001 Spitalul Clinic Judetean, neonatologie rezidenta
Clinica de Obstetrica si
Ginecologie nr.1, sectia de
Neonatologie, Cluj-Napoca.
Clinica de Pediatrie Il Cluj-
Napoca, Clinica de
ortopedie pediatrica Cluj-
Napoca.
1994 Universitatea de Medicina si | Teza de licenta-“Importanta dozarii Diploma de licenta-
Farmacie « luliu Hatieganu | testosteronului in hirsutism” licentiata in medicina
«, Cluj — Napoca, Roménia generala
1988 1994 Universitatea de Medicina si | Medicina generala studenta
Farmacie « luliu Hatieganu
«, Cluj — Napoca, Roménia
Diplome medicale
grade Subiect sau specializare Anul obtinerii
doctorand Teza de doctorat  «Criterii clinico-antropometrice in Noiembrie 2005-
diagnosticul nou-nascutilor cu intarziere in cresterea prezent
intrauterina « sub conducerea stiintifica a Prof.dr. Voichita
Hurgoiu
Medic primar neonatologie Martie 2005
Competenta in ecografie generala Ecografie generala Martie 2003
Medic specialist neonatologie Martie 2001
Diploma de licenta-licentiata in medicind | Teza de licenta-“Importanta dozarii testosteronului in 1994

generala

hirsutism”
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III. EXPERIENTA PROFESIONALA

De la (anul) | Péna la (anul) Unitatea medicala Orasul Postul
1.08.2007 prezent Spitalul Municipal,compartimentul de Campia -Turzii, judetul Cluj, | Medic primar
neonatologie Romania
2003 2007 Spitalul Clinic de Urgenta pentru Copii Cluj — Napoca, judetul Cluj, | Medic specialist
Sectia Clinica Neonatologie-Prematuri Romania Medic primar
2001 2003 Spitalul Judetean, sectia de neonatologie | Zalau, judetul Salaj, medic specialist
Romania
1994 2001 Spitalul Clinic Judetean, Clinica de Cluj — Napoca, judetul Cluj, | rezident
Obstetrica si Ginecologie nr.1, sectia de Romania
Neonatologie, Cluj-Napoca. Clinica de
Pediatrie Il Cluj-Napoca, Clinica de
ortopedie pediatrica Cluj-Napoca.

IV.ACTIVITATEA STIINTIFICA

12.04 - 11.05.2008 - Visiting Fellowship oferit de The Royal College of Paediatrics and
Child health, Londra, Regatul Unit al Marii Britanii.

Sustinerea celor doud referate: primul referat- ,, Date antropometrice ale nou-nascutilor cu
intarziere in cresterea intrauterind” si al doilea referat ,,Criterii clinico-antropometrice In
diagnosticul diferential al nou-nascutilor cu greutate mica”.

Am publicat doua articole: Boldor M. Particularitatile antropometrice ale nou-nascutului cu
greutate mica. Acta Medica Transilvanica, 2007; 2: 82-84 si Boldor M. Influenta varstei
gestationale asupra evolutiei postnatale.Obstetrica si Ginecologia, 2008; 56: 197-199.

27.09.2006 sustinerea proiectului de cercetare cu titlul «Criterii clinico-antropometrice in
diagnosticul nou-nascutilor cu Intarziere in cresterea intrauterind « si obtinerea calificativului Foarte
Bine.

1.11.2005 inmatriculare la doctorat: titlul tezei doctorat «Ceriterii clinico-antropometrice in
diagnosticul nou-ndscutilor cu intarziere in cresterea intrauterind « sub conducerea stiintifica a
Prof.dr. Voichita Hurgoiu.

Publicarea si sustinerea de articole, participarea la simpozioane, conferinte si congrese,
efectuarea de cursuri postuniversitare.

Membru in societati stiintifice: membru al Asociatiei de Neonatologie din Romania

MEMORIU DE ACTIVITATE STIINTIFICA

1.Cursuri postuniversitare

- ,,Neonatal developement care,,- Timisoara, 16.10.2008

- ,,Clinical use of CPAP,,- Timisoara, 16.10.2008

- ,,Optimising mechanical ventilation using waves and loops,,- Timisoara, 15.10.2008

- ,Screening-ul audio la nou-nascuti,,-Timisoara, 15.10.2008

- Curs precongres ,,Actualitati Tn gastroenterologia si hepatologia pediatrica,,-Cluj-Napoca,
16.09.2008

- ,Actualitati in bolile alergice si imunologice la copil,,- catedra Pediatrie Il a UMF ,,Iuliu
Hatieganu,, Cluj-Napoca, 02.04 —20.04.2007.

- Cursul ,Protectia Vasculara in Ateroscleroza sistemica,- Societatea Romana de
Cardiologie-Grupul de Lucru de Ateroscleroza, Cluj-Napoca, 22.10.2005

- Actualitati si urgente in neonatologie, catedra Neonatologie, a UMF ,Iuliu Hatieganu,,
Cluj-Napoca, 16.05 —27.05.2005.

- Dispensarizarea nou-nascutului cu risc, catedra Neonatologie, a UMF , Iuliu Hatieganu,,
Cluj-Napoca, 21.02 -25.02.2005.
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- Cursuri precongres — Al 13-lea Congres National de Gastroenterologie si Hepatologie
Pediatrica Cluj-Napoca, Clinica Pediatrie 1I, UMF ,Iuliu Hatieganu, Cluj-Napoca, 18 —
20.09.2002.

- Cursuri de ecografie generald si specialdi — Centrul de Educatie si Cercetare in
Ultrasonografie a UMF ,.Iuliu Hatieganu,, Cluj-Napoca, octombrie 2002 — februarie 2003

- NEWSTART III- Ingrijiri intensive ale nou-niscutului cu risc, Institutul pentru Ocrotirea
Mamei si Copilului ,,Prof.Dr.Alfred Rusescu,, in colaborare cu Organizatia Project Concern
International si Asociatia de Neonatologie din Romania, septembrie 1999-noiembrie 2000.

2. Participari la manifestari stiintifice

- A 12-a Conferintd Nationala de Neonatologie ,,Patologie Hematologica neonatala,,-
Timisoara, 16-18.10.2008

- Simpozionul ,,Actualitati in dietetica pediatrica,,-Cluj-Napoca,14.10.2008

- Congresul National de Gastroenterologie, Hepatologie si Nutritie Pediatrica, Cluj-Napoca,
16-18.09.2008

- Simpozionul ,,Importanta imediatd si pe termen lung a nutritiei din primul an de viata,,-
Cluj-Napoca, 28-29.06.2008

- 12 th Annual Spring Meeting of the Royal College of Paediatrics and Child health, at the
University of York, 14-17.04.2008

- Simpozionul ,,Cazuri clinice de depresie,,-Cluj-Napoca, 22.11.2007

- Simpozionul ,,Toamna Medicala Saldjeana,,-Zalau, 24-25.10.2007

- A 11-a Conferinta de Neonatologie cu participare internationala ,,Nou-ndscutul prematur,,-
Constanta, 20-22.09.2007

- A 6-a Conferintd Internationala Prader Willi si Boli Genetice Rare, Cluj-Napoca, 21-
24.06.2007

- A treia Conferinta Nationald de Pneumologie Pediatrica, Cluj-Napoca, 14-16.06.2007

- Al 6-lea Congres National de Pediatrie Sociala ,,Medicina Adolescentului,,-Cluj-Napoca,
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Introduction:

The intrauterine growth restriction (IUGR) is a very important problem of public health,
both in the industrial countries and in the developing countries. It determines different perinatal
morbidity. 50% of the newborn with IUGR present short- or long-term morbidity (hypoglycaemia,
hypocalcaemia, pneumonia by meconium aspiration, abnormal neurological development, cardiac
disorders, high blood pressure, and diabetes mellitus type 2) and an increase in mortality rate of up
to 6 - 10 times.

The newborn of low weight determines a specific behaviour in the prenatal and postnatal
supervision and care. This is why it is so important to identify correctly the IUGR, if we want the
best result of the neonatal care.

The progresses made in the field of obstetrics and neonatology have improved very much
the prenatal diagnosis possibilities of the foetuses with intrauterine growth restriction, as well as the
possibilities of postnatal care and treatment specific to these category of newborn.
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In the last decades, the survival rate of the IUGR children has increased. This establishes a
better development of the investigation methods and means of the repercussions of IUGR on the
health of the newborn, extending the monitoring of the functions of the devices and systems to
childhood, adolescence and even adulthood. It is true that the modern prenatal diagnosis methods
are used especially in the obstetrics — gynaecology services of the developed countries or in large
medical centres of the developing countries, and so, very often the diagnosis is established only at
birth.

Taking into consideration these situations, which are not rare, I have made this study,
following the establishment of clinical anthropometric diagnosis criteria of the newborn with [TUGR.
Once the diagnosed has been established, they need a particular care and treatment, taking into
consideration the multiple complications of [UGR.

A. The present stage of knowledge includes two chapters.

The first chapter presents the etiology and pathogenesis of intrauterine growth restriction,
after the presentation of the updated [IUGR definition and IUGR incidence in the world and in our
country.

1.1 The definition of the newborn with intrauterine growth restriction

The intrauterine growth restriction (IUGR) is defined in the most recent studies as the
impossibility of the foetus to reach its genetic growth potential (1-3, 8, 11 — 13). It is different from
the definition used for many years, that of small for gestational age — SGA newborn baby, being
considered the newborn with weight at birth under percentile 10 or with over two standard
deviations (SD) under the characteristic average of the gestational age (3,10,11,13,14).

1.2. IUGR incidence

IUGR affects newborn babies in the whole world, but especially in the developing countries
(17).

1.3 Etiology of intrauterine growth restriction

IUGR etiology is various. The factors involved may be grouped in four categories: maternal,
placental, foetal and idiopathic factors (22). The maternal factors are represented by the decrease of
the uterine — placental blood flow, malnutrition of the mother, multiple pregnancy, drug
consumption, consumption of anticancer medicinal products, cytostatics, corticoids, cyclosporine
and antihypertensives (2), hypoxia of the mother, extreme ages, thrombophilia, uterine hypoplasia,
other factors as ethnicity and race, social — economic status, mother’s education, history of previous
pregnancies (abortions, previous premature births, previous newborn babies with [UGR, primiparity
and multiparity), mother’s pathological case history, medical complications during pregnancy, body
mass index and weight gain during pregnancy, moment and number of prenatal visits (18), mother’s
height (4). The placental factors are: placental insufficiency, anatomical abnormalities, others as
chorioamniotitis, placental tumours, haemangioma, unique umbilical artery, abruptio placentae,
praevia placenta. The foetal factors are: genetic, chromosomal factors, congenital malformations,
cardiac — vascular abnormalities, congenital infections (6, 10), metabolic disorders. The idiopathic
factors determine a third up to a quarter of the newborn babies born with IUGR (2, 6).

1.4. Pathogenesis of intrauterine growth restriction

The second chapter presents the intrauterine investigation methods (2.1.) and the neonatal
investigation methods (2.2).

B. Personal contributions include three chapters and general conclusions.

Chapter III Work hypothesis includes the premises (3.1) and the objectives of the research
(3.2).

I have proposed the investigation of the anthropometric characteristics of the newborn baby
with TUGR during the neonatal period, as a non-invasive investigation means, accessible to all
neonatology departments; the relation between various segments of the body of the newborn with
IUGR and to establish the clinical anthropometrical criteria for the differential diagnosis of the
newborn babies of low weight.

Chapter IV Anthropometrical data of the newborn with intrauterine growth
restriction
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4.1 Introduction — The anthropometrical methods for the diagnosis of the newborn babies
with [UGR are accessible, non-invasive methods, which may be used by any department, useful in
the activity of the neonatology physician. Their investigation by a person having homologated
devices increases the objectivity of the determinations.

4.2 Work hypothesis — Although many progresses have been made in the preconception
and prenatal care in the world, particular [UGR causes and effects, which have postnatal
repercussions both at very early and also late stage, could not be determined and prevented. I
proposed to investigate objectively; using the means I have 1. the anthropometric parameters of the
newborn babies with IUGR, in order to establish a correct postnatal diagnosis, available to any
neonatology department; 2. to establish the characteristics and relations between the segments of
their bodies.

4.3 Material and method — I performed the study on 53 newborn babies with IUGR, with
2500 g at birth, who were under percentile 10 or under 2 standard deviations (SD) compared to the
standards for gestational age, hospitalized at the Clinical Department of Neonatology — Premature
Newborn Babies of the Emergency Clinical Hospital for Children, Cluj — Napoca, between
November 2005 and March 2008. At the moment of their admission in the study, the subjects were
cardio — respiratory stable, fed enterally and without case history of hypoxia at birth. I have made
the introduction of data in the observation chart of the newborn baby and the determinations having
the clearance of the head of the department within the Clinical Department of Neonatology —
Premature Newborn Babies of the Emergency Clinical Hospital for Children, Cluj — Napoca. 1
performed the study based on the parents’ consent, given in an informed consent form, under
signature, according to the enclosed form. I maintained the confidentiality and intimacy of the
subjects for data processing and records maintenance. I performed the study by filling in a form,
which included the surname and first name of the subject, age at the moment of their admission in
the study, sex, ethnicity, gestational age, origin and parents’ occupation. For the hereditary —
collateral case history, I focused on the parents’ age, health, parents’, siblings’ and grandparents’
morbidity, for particular cases in order to establish the etiology.

For the personal case history, I noticed the pregnancy evolution and medication
administered, birth, Apgar score at 1 and 5 minutes, hypoxia, hypoglycaemia or acidosis,
mentioning the method and number of days for oxygen administration (artificial ventilation, CPAP,
free flow), resuscitation in the birth room, and feeding method (parenteral or enteral), mentioning
the number of days. I obtained the anamnestic data from the maternity charts and mother’s
statements. In particular cases, I needed to read the data mentioned in the birth register or the
maternity observation chart of the newborn. I registered the amplitude of initial weight loss (in
grams) and the age of weight recovering, age of breast enteral feeding, with the milked mother’s
milk or powder milk. I took into consideration the economic situation of the family, based on the
profession and the work place of the parents’ and the child’s rank. I made a general, detailed
clinical examination in order to mention the symmetric or asymmetric clinical form and distinguish
the visible congenital malformations or dysmorphia.

I excluded from the study the newborn babies who needed artificial ventilation, long-term
parenteral feeding, serious neonatal pathology, who died or who were discharged in the study
period.

I determined twice the weight, height, chest, head circumference, distance of occipital
protuberance and middle of the eyebrow, anterior fontanella size, biparietal diameter, antitragus
distance — top of nasal pyramid, distance between the chin and the top of the nose, distance between
the internal angles of the eye, mean chest circumference, internipple distance, distance between
anterior — superior iliac spines, arm length, forearm length, mean arm circumference, length of the
inferior limb, length of thigh and calf, tricipital, subscapular and abdominal skin fold. I performed
the measurements in the 1, 2 and 4 postnatal weeks.

I determined the weight using the Laica electronic balance, after the nocturnal fasting, with
the undressed subject. I determined the height and the chest using the pre-heated and covered
wooden prematometer, the distances using the digital calibrator, and the perimeters using a metric
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inextensible tape. I programmed the measurement of the skin folds at 15 seconds, to avoid ischemia.
[ made the measurements at 1, 2 and 4 postnatal weeks.

I analysed the results statistically, using ANOVA I and II variance analysis, Spearmann “r”
relation coefficient, considering p < 0,05 as significance threshold.

4.4 Results

There were 53 IUGR newborn babies included in the study, 19 boys and 34 girls. In the
literature, I found a frequency of 47,6 % of IUGR in boys of the total lot of [IUGR newborn babies
(48).

The gestational age of the newborn babies studied was 38+1 weeks.

The weight at birth was 2207+230 g, placing the subjects in the category of newborn babies
with IUGR, without making sex differences (p = 0,52). The weight at birth, even evaluated by
various methods (classical balance or electronic balance) in the maternities where the subjects were
born, was made without sex differences (p=0,52). The average rank of the child was 1,98+1,5. The
rank in the majority of cases was 1 (44,4%) and II (25,6%).

The parents’ profession, which also reflects the schooling, indicated in the father’s labour
contract: workers (M) 36%, technicians (T) 5.6%, intellectuals (I) 2.2 %, declared unemployed (S)
1.1% and agricultural workers or occasional workers 55.1% without labour contract (F). As related
to the mothers, 23.3 % are declared housewives (C), 54.4 % are supported, without occupation (F),
workers (M) 11.1 %, technicians (T) 3.3%, and intellectuals (I) 5.6 %, one retired (P) and one
unemployed (S) 2.2%.

In the hereditary — collateral history, I registered diabetes mellitus (4.5%), mother’s or both
parents’ smoking (86.4%), smoking and alcoholism in 4.5% out of 22 declared cases, as
hypothetical causes.

The pregnancy indicated late eclamptic toxaemia in 14.9% of cases, urinary tract infection
in 2,1 % of cases and in 80.9% of cases, the pregnancy had a normal evolution. The birth was
vaginal in 81,1 % of cases and c-section in 18.9% cases. The Apgar score at 5 minutes was 8,5+0,9
in the cases assisted in the maternity. Out of 19 cases with hypoxia at birth, 63.2% needed
continuous oxygen flow, 34.6% with oxygen mask and balloon and 5.3 % benefited of CPAP. Only
6 cases with hypoxia needed parenteral feeding for 2+1 days, the rest of them were fed enterally
from the first hours of life, in order to prevent the neonatal hypoglycaemia. The initial weight loss
was 150,359 g, with the gain of the birth weight after 9,442 hours. At the age of 2 weeks postnatal,
the weight was 2398+206 g (p=0.0004) without differences of sex (p=0.52), at one month at
2697+£217 g, without differences of sex (p=0.81). The height was 45.8£1.6 cm at the first
measurement, reached 47.3+1 at the second measurement and 48.9+1 cm the last determination,
with significant differences (p=0.00009). The boys were higher in the first two weeks, but not
significant from a statistical point of view (p=0.64). There were registered larger values in girls
(p=0.57) at one month, by the discharge of more boys. The skull circumference of 31,91 cm at the
first measurement increased (p=0,0000) to 33,07+0,8 at the second determination and to 34,3+0,8
cm at the third measurement (p=0,003). In the first two weeks, the skull circumference was larger in
boys (p=0,02-0,09).

The biparietal diameter fluctuated between 75,4+3 mm at the first measurement, 76,843 mm
at the second measurement and 77,744 mm at one month, in full conformity with the skull
circumference (r=0,51). The anterior fontanella presented mild increasing anterior — posterior
diagonal (p=0,29) from 37,1+13 mm to 38,713 mm in the first two weeks and paradoxical values
of 35,715 mm in 23 cases not discharged until the age of one month. The transversal diagonal of
the anterior fontanella oscillated (p=0.14) from 32,7412 mm in the first week to 33,9+42 mm at 2
weeks and 31,0712 at 4 weeks. The correlation of the anterior fontanella size indicates highly
positive relations between the diagonal at one week (r=0,96) and at one month (r=0,84). I evaluated
the viscerocranium by measuring the distance between antitragus and the top of the nasal pyramid,
the distance between the chin and the top of the nose and the distance between the internal angles of
the eye. The antitragus — top of the nasal pyramid distance grew in the first two weeks, from 67,8+4
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mm to 69,44 mm, and then stagnation. The distance between the chin and the top of the nose,
expression of the viscerocranium inferior extremity development, is based on fix bone points. It
increased from 35,1+3 mm to 37,03+3 mm at two weeks and it reached 37,544 mm at one month.
The distance between the internal angle of the eye oscillated between 18,3+2 mm and 19,8+1 mm in
the first month of life.

The torso, or the sitting height, oscillated (p=0,006) between 30,3+1,2 cm and 32,1 +1 cm in
the first month of life, for values approximately equal between girls and boys (p=0.80) in
accordance with the height growth (r=0,87).

In the evaluation of the body, I determined the chest circumference, internipple distance and
the distance between anterior — superior iliac spines. The chest circumference, parameter subject to
measurement errors, presented an increase from 28,2+1 cm to 30,741 cm in the first month of life,
without sex differences (p=0,91). The relation between the skull and chest circumference was
positive (r=0,68-0,62). The internipple distance oscillated between 65,844 mm and 70,8+5 mm in
accordance with the chest circumference (r=0,62), without sex differences (p=0,62-0,83). The distances
between the anterior — superior iliac spines oscillated between 72,243 mm and 75,7+5 mm without sex
difference (p=0.52). The internipple distance was remotely associated with the distance between the
anterior — superior iliac spines (r=0,18-0,12).

The length of the superior limbs presented a progressive increase both at the level of the arm
and forearm (r=0,65). The arm length oscillated between 74,844 mm and 80,86 mm in the first
month of life. The forearm length increased in the first four postnatal weeks from 64,4+4 mm to
67,77 mm. The relation between the arm and forearm length was found out (r=0,63) for the whole
duration of the study. We did not record differences of the length of the superior limb elements
between the girls and boys (r=0,62) for the whole duration of the study. The mean circumference of
the arm increased from 7,9 cm 0,5 to 8,8+1,7 cm.

The length of the inferior limbs presented a progressive increase related to the length of the
body (r=0,55) and chest (=0,67). The increase of the inferior limbs indicated the accordance
between the thigh and the calf (r=0,51). The length of the thigh increased from 8,8+0,5 cm to
9,54+0,6 cm. The length of the calf increased from 7,8+0,5 cm to 8,34+0,5 cm, in accordance with the
length of thigh (r=0,51). At one month, the correlation between the length of thigh and calf
increased (r=0,63). The boys presented a higher length of the inferior limbs (p=0,02) in the first
two weeks, based on the length of calves (p=0,01-0,05). The results indicate a personal increase of
the calf compared to the thigh.

The skin folds, expression of lipid deposits in the subcutaneous tissue, presented an increase
with the age. The tricipital skin fold presented the highest values and increased from 3,4+0,9 mm to
4,9+0,9 mm, indicating priority storage of lipids at the level of the superior limbs. The tricipital skin
fold correlated with the mean circumference of the arm in the first two weeks (r=0,46). The
subscapular skin fold increased from 2,7+0,6 mm to 3,8+0,8 mm, without being associated with the
mean chest perimeter for the whole duration of the study (r=0.14). The abdominal skin fold
oscillated between 2,1+0,5 mm and 3,34+0,7 mm, in mild correlation with weight (r=0.42). The
representation of the abdominal skin fold associated with the weight of the subjects.

4.5 Discussions. The reduced morbidity of the mothers, during pregnancy, makes the
etiology connection to the pregnancy pathology less probable; 80.9% of pregnancies having a
normal evolution. 14.9% of the cases with late eclamptic toxaemia did not correlate with Apgar
socre and neonatal hypoxia of the newborn baby. In my study, a possible influence on pregnancy
could have been the mother’s smoking, in 22 cases, as well as smoking and chronic alcoholism, if
we take into consideration that the data are real, the anamnestic relations being offered by the
mothers, in confidentiality. The literature emphasizes the influence of smoking on pregnancy,
determining structural and functional modifications of the placenta, intrauterine hypoxia, low birth
weight, teratogenic effects, delays in postnatal growth, decrease of bone density, sudden death,
respiratory infections, and neurosensory disorders being in relation with the number of cigarettes
smoked daily (82). The skull circumference and the biparietal diameter, which include bone points
for measurements, present the influence of tem gestation in the ossification process. The results of
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this study allow me to maintain that the longitudinal and transversal development of the
viscerocranium in IUGR is a consequence of different mineralization.

The chest development indicates the influence of gestational age in the first two weeks of
life and the maintenance of the cylindrical form until the age of one month.

The evaluation of the tricipital, subscapular and abdominal skin folds thickness shows the
order of storage of the postnatal adipose tissue in the following succession: superior limbs, chest,
and abdomen. The fact that the thickness of the three skin folds measured grew in the first two
weeks of life, denote the metabolic maturation of the adypocites after the first week of life.

4.6 Conclusions

Chapter V Clinical anthropometrical criteria in the differential diagnosis of the
newborn of low weigh

5.1 Introduction — The low weight at birth is defined by the World Health Organization as
the weight of under 2500 g (3) at birth, including the newborn with [IUGR and the premature baby.
The two categories are plurifactorial, they present various pathogenic causes and mechanisms,
being frequently met during pregnancy, having an important impact on the neonatal morbidity, their
prevention being a major objective of public health.

5.2 Work hypothesis — IUGR is an important clinical problem associated with the increase
of the perinatal morbidity, with increased incidence of the neurological development disorders and
with sickening increased risk in the adult, especially diabetes mellitus and cardiovascular disorders
(42) and perinatal mortality (12).

I proposed to identify the anthropometric parameters specific for each entity, using non-
invasive, accessible means.

5.3 Material and method — The study included 95 newborn babies, 59 girls and 36 boys,
having under 2500 g at birth, enterally fed, cardio — respiratory stable, without case history of
hypoxia at birth, hospitalized at the Clinical Department of Neonatology — Premature Newborn
Babies of the Emergency Clinical Hospital for Children, Cluj — Napoca, between November 2005
and March 2008. I divided them into two cohorts, taking into consideration the premature newborn
babies when the weight at birth was in accordance with the gestational age and IUGR when the
weight at birth was not in accordance with the gestational age, respectively with two standard
deviations compared to the normal standard for the gestational age. The study included 53 newborn
babies with [UGR and 42 premature babies. I marked the cohort of newborn babies with A and the
cohort of premature babies with B. The access to the data in the observation chart of the newborn
baby and the measurements have been made with the approval of the head of the Clinical
Department of Neonatology — Premature Newborn Babies of the Emergency Clinical Hospital for
Children, Cluj — Napoca. I performed the study based on the parents’ consent expressed in the
informed consent form, under signature, according to the enclosed form. The study included the
completion of a form on the surname and given name of the newborn baby, sex, gestational age,
weight at birth, age of parents, parents’ profession, diagnosis at birth, hereditary — collateral history
(morbidity of parents, morbidity of the siblings), personal physiological history (date of the last
menstruation, pregnancy evolution, birth), ultrasound scan during pregnancy, rank of the child,
Apgar score, hypoxia at birth, acidosis or hypoglycaemia, resuscitation in the birth room, oxygen
need and oxygen way of administration, morbidity of the newborn baby, moment of enteral feeding,
initial weight loss and recovery to the initial weight.

I determined twice the weight, height, chest, head circumference, distance of occipital
protuberance and middle of the eyebrow, anterior fontanella size, biparietal diameter, antitragus
distance — top of nasal pyramid, distance between the chin and the top of the nose, distance between
the internal angles of the eye, mean chest circumference, internipple distance, distance between
anterior — superior iliac spines, arm length, forearm length, mean arm circumference, length of the
inferior limb, length of thigh and calf, tricipital, subscapular and abdominal skin fold. I performed
the measurements in the 1, 2 and 4 postnatal weeks.

During the study, I performed twice 5390 measurements. I analysed the results statistically,
using ANOVA I and II variance analysis, Spearmann “r” relation coefficient, considering p < 0,05
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5.4 Results — The weight at birth of the [UGR newborn babies was 2207+230 g and
1998+304 g of the premature newborn babies (p=0,0005). The gestational age was 38+1 weeks for
the IUGR babies and 3442 for the premature babies (p=0,0000). The economic and social situation
of the two cohorts, appreciated according to the profession of the parents and the child’s rank, is
similar between IUGR and premature babies, prevailing the cases with parents employed or
engaged in activities as agricultural workers, workers and intellectuals. Related to the rank of the
subjects, most of the cases were of I, II and III rank. For cohort A, rank I (44.4%) prevailed,
compared to cohort B, where rank I was 28.2%. Rank II prevailed in cohort B, 33.3% compared to
cohort A, 25.6%. Both cohorts had multipar mothers, 7.7% for cohort B and 4.4% for cohort A,
with children of IX rank. The age of the parents was within the optimal fertility period for both
cohorts, with superior values for the premature babies, both for the father (p=0.003) and for the
mother (p=0.026). The pregnancy evolution was normal for both cohorts: 80.9% for cohort A and
81.1% for cohort B. The late eclamptic toxaemia prevailed in cohort A (14.9%) compared to 2.7%
of cohort B. We noticed precocious eclamptic toxaemia only in cohort B (5.4%), urinary tract
infection in 2,1 % of cases in cohort A. The birth by c-section applied in 23.8% of cases of cohort B
and 18.9% of cohort A. The Apgar score was superior (p=0,003) in the cohort with IUGR, with
values of 8,5+0,9, compared to the premature babies (7,8+1,3). The therapy with continuous oxygen
flow, CPAP or oxygen mask or balloon applied in 5.88 % cases of premature babies.

The parenteral feeding was necessary 3,3+1 days for the premature babies and 2+1 for the
newborn babies with IUGR (p=0,13) in association with minimal or partial enteral feeding. The
exclusive enteral feeding was introduced late (p=0.0005) for the premature babies, at 1,3+0,4 days.
The type of feeding was not different between the two cohorts, the mother milk and powder milk
input was similar for the whole duration of the study. The neonatal loss of weight was similar for
both cohorts (p=0,51), but the recovery to the initial weight was late in the premature babies
(p=0,51).

The sex of the newborn baby did not influence the gestational age (p=0.29). The weight at
birth (p=0.91), Apgar score (p=0,69), initial weight loss (p=0,23) or recovery of weight were not
different between the cohorts (p=0,78). The weight at the age of one week emphasized the
difference between the cohorts (p=0,00007) as well as the weight at two weeks (p=0,000004). At
one month, the weight of the subjects tend to equalize (p=0.25) by the discharge of many cases of
the cohort A.

The height was superior in cohort A compared with cohort B for the whole period of the
study (p=0.0008-0.002). The torso height was superior (p=0.002) in cohort A in the first two weeks
and presented a relative tendency to equalize at four weeks (p=0.47). The head circumference was
superior (p=0.000002) in cohort A for the whole duration of the study.

The biparietal distance was superior (p=0,008-0,003) in cohort A in the first two weeks,
being relative equal (p=0.16) at one month, in correlation with the head circumference (r=0.50).
The anterior fontanella was superior (p=0.01-0.03) in cohort A, both related to the anterior —
posterior diagonal and the transversal diagonal. The viscerocranimum was not different for the two
cohorts in the first month. The antitragus distance and the top of the nasal pyramid was superior in
the first two weeks in cohort A, without statistical value (p= 0.06). The distance between the chin
and the top of the nose was similar (p=0.62) in cohort A and B.

The thoracic circumference was significantly superior (p=0.00005-0.006) in cohort A for the
whole duration of the study. The internipple distance maintained superior (p=0,001 - 0,04) in cohort
A in the first month of life. The positive correlation of the thoracic circumference and the
internipple distance indicates superior values in cohort A (=0.62) compared to cohort B (r=0.57).
The distance between the anterior — superior iliac spines was superior (p=0,003 - 0,01) in cohort A
in the first two weeks of life and it was equal with cohort B (p=0,50) at one month.

The length of the arm was in correlation with the length of the forearm (r=0.76) and it did
not present differences between the two cohorts (p=0.65) in the first month of life. The mean
circumference of the arm was superior in cohort A (p=0.002) in the first two weeks, and it was
equal (p=0.59) at one month. The mean circumference of the arm was correlated with the tricipital
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skin fold (r=0,54-0,46) in both cohorts. The length of inferior limbs presented a correlation between
the thigh and the calf (r=0.83), without differences of sex in both cohorts, for the whole duration of
the study. A comparison between the cohorts indicates superior values of the length of the inferior
limbs in cohort A, but which are not significant from a statistical point of view (0.07). If the thigh
was longer (p=0.04) at the age of one week in cohort A, the differences attenuated later. The length
of the calf was almost equal in both cohorts in the first month of life.

The tricipital, subscapular and abdominal skin folds were not different between the cohorts
for the whole duration of the study. The correlation between the abdominal skin fold and the weight
of the subjects was modest (=0,34 - 0,42) in both cohorts. The correlation between the abdominal
skin fold with the subscapular skin fold, and tricipital skin fold with the subscapular skin fold was
modest (r=0,29-0,38) in both cohorts.

5.5 Discussions — The two cohorts were very different related to the weight at birth and
gestational age. In my study, I took into consideration the economic — social situation of the family,
multiparity, age of the parents, and pathology during pregnancy, smoking, alcohol abuse, prenatal
visits, rank of the child, parents’ profession, parents’ morbidity, siblings’ morbidity. I tried to
identify the association degree between the factors that influenced the low weight at birth in the
geographical area of Cluj County.

The number of cases with mothers of multiple births was reduced in both cohorts, without
significance on the etiology. The literature mentions the importance of the interval between births,
the shortening of this period being followed by perinatal adverse effects (12).

The Apgar score superior in cohort A seems to be the consequence of the maturation of the
surfactant synthesis and the development of the respiratory system by a longer gestation, compared
with cohort B. The maintenance of the difference of weight between the cohorts in the first two
weeks suggests the personal ways of ponderal increase of the two entities. The low weight at birth,
in the cases of IUGR babies is associated with the acceleration in the postnatal growth (40). The
head circumference, biparietal diameter and sizes of the anterior superior fontanella in cohort A
confirm the role of the gestation period on the head development. The larger size of the
neurocranium in cohort A denotes a larger volume of the encephalon of the newborn baby with
IUGR. The length of the limbs and its segments was similar in both cohorts, which excludes the
possibility of a differential diagnosis.

The sizes of the tricipital, subscapular and abdominal skin folds, without differences
between the cohorts, but in correlation with the body mass index, show the development especially
of the weak mass and the slow storage of lipid reserves in the first month of life of the newborn
babies of low weight at birth.

GENERAL CONCLUSIONS

1. The postnatal weight growth of the newborn baby with IUGR begins immediately after
birth, in the conditions of precocious enteral feeding, presents an accelerated rhythm and is efficient
at 2 weeks, when the initial weight loss has been recovered;

2. The growth in height, chest and inferior limbs is progressive in the first month of life for
both sexes and denotes the clinical symmetric form of IUGR;

3. The neurocranium presents its own growth rhythm compared with the viscerocranium.

4. The viscerocranium represents a parameter of the growth rhythm compared to the
neurocranium, which is subject to measurement errors;

5. The body of the newborn babies with [IUGR maintains its cylindrical form in the first
month of life;

6. The growth rhythm of the inferior limbs is in accordance with the growth of the bust;

7. The growth of thigh presents different rhythms compared to the calf, being subject to the
influence of the child’s sex;

8. The gestational age influences the growth of the skeleton in the first two weeks;

9. The weight, height, bust, head circumference and mean thoracic circumference are
influenced by the gestational age;
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10. The duration of the parenteral feeding, moment of enteral feeding and postnatal recovery
to the initial weight at birth are longer in premature babies;

11. The rhythm of neonatal weight growth is more accelerated in the newborn babies with
IUGR;

12. The height of the newborn baby of low weight is a marker in the differential diagnosis
between the [IUGR baby and the premature baby;

13. The larger neurocranium of the newborn with IUGR represents a criterion for the
differential diagnosis compared to the premature baby, by the head circumference and the biparietal
diameter;

14. The viscerocranium is influenced by the gestational age and it does not represent a
benchmark in the differential diagnosis of the newborn under 2500 g;

15. The thoracic circumference, internipple distance and the distance between the anterior
posterior iliac spines are superior in the newborn with [UGR;

16. The length of limb segments is not influenced by the gestational age and it does not
represent an anthropometric benchmark in the first month of life;

17. The tricipital, subscapular and abdominal skin folds do not represent differentiation criteria
between the newborn babies with [IUGR and the premature baby, in the first month of life.
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