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Assall, 1975...

» Placental insufficiency is an umbrella fo cover ignorance
of efiology and pathogenesis...and a wastebasket to
dump a variety of disorders...!



CIUR: Temos que conhecer os
pais...




/30 g, 26 dias de vido




Fases de crescimento
fetql

Primeiras 16 sem. > hiperplasia celular
16-32 sem. > hiperplasia e hiperfrofia

Acima 32 sem. > basicamente
hipertrofia



CIUR - classificacao

Feto com o peso estimado abaixo do
percentil 10 para a idade gestacional
calculada, considerando-se DUM
confiavel e U/S de primeiro trimestre.



Fatores de risco: fetails

Cromossomopatias
Malformacdoes estruturais

Infecoes (TORCH, parvovirus B19, listeriose, sifilis)



Fatores de risco:
olacentdrios

Placentacdo irregular, rarefacdo vasos
Aterose aguda

Obliteracdo

corioangioma

Mosaico confinado a placenta



Fatores de risco: maternos

Baixo nivel socioecondmico
Desnutricdo materna
Doenca cardiovascular
Doenca gastroentérica



Fatores de risco: maternos

Doenca pulmonar

Doenca renal

Anemia

Alcool e drogas licitas, fabaco

Alteracoes uterinas



O gué determina o peso 12
Q0O Nnascere

Antropometria do casal
Padrdo socio-econdOmico
Ambiente/hdbitos maternos

Potencial genético de crescimento especifico de
cada feto
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Sobre o peso estimado
pelo ultrassom...

O erro situa-se em torno de 10% para cima ou
para baixo

lembrar que um intervalo em torno de 14 dias é
necessario para avaliacdo de crescimento

as tabelas usualmente superestimam peso
quando abaixo de 1500g e subestimam peso
quando acima de 3500g.




CIUR: morbidade e mortalidade

8

s—e Morbidity

w—at Mortality

Perinatal mortality (per 1000)
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CIUR

Dois fendtipos distintos: PRECOCE E TARDIO. A IG
na transicAo situa-se em torno de 32 semanas




Neurodesenvolvimento pos ciur €
disfuncdo placentadrio

lIitrasound Obstet Gynecol 2011; 37: 501-514
Published online in Wilcy Online Library (wileyonlinclibrary.com). DOIL: 10.1002/u0g.9008

Neurodevelopment following fetal growth restriction
and its relationship with antepartum parameters

of placental dysfunction

A. A. BASCHAT

Department of Obstetrics, Gynecology & Reproductive Sciences, University of Maryland School of Medicine, Baltimore, MD, USA




Estagios CIUR: pré clinico, clinico e
deterioracdo

Pre-clinical phase Clinical phasc Deterioration

Mctabolism

Circulation

Growth




Diagnostico do feto pequeno

Ultra-sonografico

ldade  gestacional tem de haver sido
corretamente estabelecida no inicio da gestacdo

Curvas fetais, e nao neonatais!

Firmar o diagndstico do feto pequeno baseando-
se, preferencialmente, no controle evolutivo dos
graficos de crescimento do peso fetal e/ou da
circunferéncia abdominal



Diagnostico CIUR

Suspeita clinica:

Ganho ponderal materno inadequado

Crescimento inadequado da altura de fundo
uterino

Patologias maternas associadas ao CIUR
Exposicdo a agravos que provocam CIUR




Hadlock — perfeita?

Estimacion de peso fetal por la ecuacion de Hadlock
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Weight (grams)
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Benavides-Serralde et al. Am J Obstet Gynecol
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CIUR precoce x tardio

Problema:

* Reprogramacdo: magnitude considerdvel




CIUR precoce x tardio

NUmM. casos
precoce '
D, !
|
ig 20sem. SOsem! 40sem.

Adaptado de Savcheyv, 2013



CIUR precoce

» E o modelo obstrutivo cldssico, com mecanismo
fisiopatoldgico hoje bem definido, expresso pela
insuficiéncia placentaria = artéria umbilical alterada

ARTERIA UMBILICAL

[Umb. Artery]
PSV 62.12cm/s
EDV 20.71cm/s
TAPY 40.67cm/s

PGmean 0.75mmHg

UA PI 1.02



CIUR precoce: mortalidade perinatal




MATERNAL UTERINE ARTERY notching
EHamipig DOPPLER

Spiral arteries

abnormal
Intervillous space Q

normal

Normal villous perfusion
Abnormal villous

Abnormal villous diffusion [ perfusion

Decreased O, &
Increased CO,

FETAL UMBILICAL AND MIDDLE CEREBRAL ARTERY DOPPLER




CIUR PRECOCE na balanca...

Nosso eterno dilema
MODELO OBSTRUTIVO



CIUR precoce: aneuploidia

Peso Fetal Estimado

...........................................................................

............................................................................
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18 22 26 30 34 38
semanas
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Historia natural : CIUR precoce

Early “ Late

Uterine artery “notching”

bsent [ reversed end-diastolic velocit

Normal middle cerebral artery “Grain sparing”

PRy Ry L e e

MNormal ductus venosus Elevated Doppler index Absent | reversed a wave

Puidey ) DB

Normal umbilical vein " Pulsatile flow pattern

Increased baseline -

Decreased variability late decelerations
Decreased reactivity

Delayed maturation of FHR control

Oligohydramnios | | Anhydramnios
declining amniotic fluid volume

AFV FHR

declining global activity |

Delayed maturation of fetal behavioral Loss of breathing
states Loss of movement

BPS

Loss of tone
BPS <6
—




Insuficiéncia placentdaria grave

Peso Fetal Estimado
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Duto venoso

oo o MATERNO-FETAL| FPS$12D1 14.0cm MI 1.1 1009-2013
* MEDISON 3 TRIM MJ C3-7IM Pen. Tis13 09:19:33
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Tomada de decisado no CIUR precoce

» DV € preditor de acidemia infrautero

» DV normal - mortalidade neo mais importante

» DV anormal - mortalidade fetal mais importante



normal and abnormal T
hemodynamics

compliance right
on venous return

o

Myocardial
ischemia

compliance




CIUR tardio: diagnostico

» Artérias uterinas com resisténcia acima do
)

» Cenftralizacdo

» Peso fetal estimado abaixo do p 3

PGmean 0.4 smmHg

UTERINA DIR




Conseqguéencias CIUR tardio

Repercussoes na vida adulta -
pProgramacao:

Aumento de fatores de risco
cardiovascular

Hipertensdo arterial

Aumento dos niveis sericos de triglicérides
Baixas concentracoes de HDL
Insulinorresisténcia / sindrome metabdlica



Peso abaixo p3 e
resultados perinatais

Cesariana por
situacdo ndo
tranquilizadora
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CD CD for NRFS Neonatal
hospitalization

Figure 1 Frequency of intrapartum Cesarean delivery (CD),

emergency CD due to non-reassuring fetal status (NRFS) and any

period of neonatal hospitalization for controls and for small-for-

gestational-age fetuses classified according to estimated fetal weight

centile group. [, Controls; &, SGA >34 centile; B, SGA < 3
entile.




@ fetalid

Prognostic criteria of “poor outcome”-SGA
CS for distress and/or neonatal acidosis

EFW CENTILE <3

Controls All normal Any abnormal
Figueras 2012




D

SGA newborns: brain, cardiovascular and endocrine programming

B

' p <0.05 Satchev, 2012
Adjusied for GA. maternal age. Geva 2008

L — — —~ socioeconomic status and smoking Figueras 2008
Mrention Habitu ation Motor Sacial- State Exarch 2010
interactive regulation

sphericily index:
globular hearts

Lo arpteric By ~de




Remodelacdo cardiaca
em CIUR

Associations

SN AL GF THE AMETHI &K HEART ARSGCIATEIN

Circulation q”’ﬁ";::ﬁ“"

Pediatric Cardiology

Fetal Growth Restriction Results in Remodeled and Less
Efficient Hearts in Children

Fatima Crispi, MD: Bart Bijnens, PhD; Francesc Figueras, MD; Joaquim Bartrons, MD:
Elisenda Eixarch, MD; Ferdinand Le Noble, PhD; Asif Ahmed, PhD; Eduard Gratacés, MD

(Circulation. 2000:121:2427-2436.)



Evolucdo temporal ciur
tfardio

Normal umbilical artery Elevated Doppler index
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Normal middlc cerebral artery “Brain sparing’

Late-onset FGR

Evolution over 6-9 weeks

Declining AFI
Loss of breathing

Baschat 2011



Itrasound Obstet Gynecol 2010; 35: 456-461
Published online 22 February 2010 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/uog.7588

Middle versus anterior cerebral artery Doppler for the
prediction of perinatal outcome and neonatal neurobehavior
in term small-for-gestational-age fetuses with normal
umbilical artery Doppler

D. OROS, F. FIGUERAS, R. CRUZ-MARTINEZ, N. PADILLA, E. MELER,
E. HERNANDEZ-ANDRADE and E. GRATACOS

This study confirms previous reports suggesting that
late-onset SGA is associated with an increased risk of
abnormal neonatal neurobehavior and neurodevelopment
in childhood”-'3%>=%7, Furthermore, we have previously
described that in late-onset SGA fetuses, MCA redistri-
bution differentiates those at risk of long-term subopti-
mal neurodevelopment’. In a recent study, Roza et al.!3




Ultrasound Obstet Gynecol 2012; 39: 299-303
Published online 7 February 2012 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.10150

Estimated weight centile as a predictor of perinatal outcome
in small-for-gestational-age pregnancies with normal fetal
and maternal Doppler indices

S. SAVCHEV, F. FIGUERAS, R. CRUZ-MARTINEZ, M. ILLA, F. BOTET and E. GRATACOS

In summary, a very low EFW percentile predicts a

higher risk of adverse perinatal outcome in term SGA
fetuses without Doppler signs of brain redistribution and
normal UA- and UtA-PI. The results of the study are in
line with previous neonatal research and support the idea
that fetuses diagnosed as SGA with estimated fetal weight
below the 3™ centile should be regarded as cases of late-
onset [UGR irrespective of the results of Doppler studies.




Quem sao 0s fetos pequenos a termo<eee
Como identificar estas populacoes?

NUmM. casos
PIG a termo*

Pig constitucional

|g 30 sem. 40 sem.

CIUR tardio

* Peso fetal abaixo do percentil 10

Adaptado de Savcheyv, 2013



Populacdo de fetos pegquenos proximo ao
termo, tfodos abaixo do percentil 10

Avaliar com atencdo agueles muito pequenos,
especialmente abaixo do percentil 3

Checar doppler de artéria cerebral média em
todos os fetos

Reavaliar artérias uterinas
Protocolar estudo semanal

Antecipar o parto.



ACM 38 semanas aberta em CIUR

° o MATERNO-FETAL FPS10 15.0cm Ml 0.72 05-09-2013
MEDISON 3 TRIM MJ C3-7IM Pen. TIs 0.7 14:58:26

[2D] G56/119dB/FA2/P100/HAR /FSI 3
[C]G47/1.50kHz/FA6/FO/12
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CEREB. MEDIA
[MCA] : —
PSY 60.39cm/s
EDV 20.71cm/s
TAPY 37.55cm/s
PGmean 0.65mmHg
PGmax 1.46mmHg
S/D 2.92 =
D/S 0.34
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CIUR tardio: obito 38 sem.

Peso Fetal Estimado

semanas




Conclusoes: interrupcdo No ciur
precoce

O feto tolera muito bem a hipoxia longe do
termo

Acompanhar a funcdo cardiaca do feto e seu
padrdo comportamental.

DISCUTIR COM O NEONATOLOGISTA




Conclusoes: interrupcdo No ciur
tardio

» O impacto perinatal da antecipacdo do parto
relaciona-se com a prevencdo dos fendmenos
de hipoxia, na medida em que o cérebro fetal
proximo ao termo € especialmente susceptivel
Qo stress.
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40-41 w. Spontaneous/
Induction

37 w. Induction

B 37 w. Induction

34-37 w
Induction/Elective CS




Review

Fetal Diagn Ther Recei ed N =i 20113
3 ccepted: November 19,
DOCIQ 1000702 Published online: January 23, 2014

Update on the Diagnosis and Classification
of Fetal Growth Restriction and Proposal

of a Stage-Based Management Protocol

Francesc Figueras Eduard Gratacés

Barcelona Center of Maternal-Fetal Medicine and Neonatology (Hospital Clinic and Hospital Sant Joan de Deu), IDIBAPS,
University of Barcelona, and Centre for Biomedical Research on Rare Diseases (CIBER-ER), Barcelona, Spain

Fetal Diagn Ther
DOI: 10.1159/000357592




ESTO d iO m e n TO C I U R E}Eé}]: ?5?151115311]'5(]]’035?592

Table 2. Stage-based classification and management of FGR

Stage  Pathophysiological correlate Criteria (any of) GA/mode of
delivery

Severe smallness or mild placental EFW <3rd centile 37 weeks
insufficiency CPR <p5 LI

UA PI>p95

MCA PI <p5

UtA PI >p95

Severe placental insufficiency UA AEDV Biweekly 34 weeks
Reverse Aol CS

Low-suspicion fetal acidosis UA REDV 1-2 days 30 weeks
DV-PI>p95 CS

High-suspicion fetal acidosis DV reverse a flow 12h 26 weeks**
cCTG <3 ms CS
FHR decelerations




» ESTAGIO 1
ciur tardio

» ESTAGIO 2
Insuf.placentaria

» ESTAGIO 3
acidose

» ESTAGIO 4
fraonca acidose

CGT decelerations of
reduced short-term
variability

37 sem.

34 sem.

30 sem.

26 sem.



Mensagem para casaq,
NOVANERIEES




PRECOCE TARDIO

Problema: QUANDO QUEM SAO ESTES
INTERROMPER? BEBES?




Acidemia pode levar a obito

. UA Doppler +
i (EARLY-ONSET)

UA Doppler N
(LATE-ONSET)

Programacado!



As perguntas sao, muitas das vezes, mais
importantes do que as proprias respostas...

Gertfrude Stein



