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GENETİCALLY 
GROWTH 
POTENTİAL 

PLACENTA 

HEALTH OF 
THE FETUS 

MOTHER 



Placenta / umbilical Cord: 

velamentous cord. ins., Single Umblical 

Artery 

Perinatal infections: 

TORCH, Parvovirus, Syphilis 

Genetic: 

anoploidy, single gen disease 

Structural: 

Cardiac, GIS anomaly 



o Sonographic  estimated  fetal  weight  
<10th percentile  

 

 

 

Poor detection rate 

Limited preventive 
treatment option 

Multiple asc. 
morbidities 

TƴŎǊŜŀŀǎŜŘ 
perinatal mortality 

Decrease 
intellectual 

performance and 
long term effects 



Long term and Adult affects 

Placental insufficiency in second trimester- early onset 

FGR-preterm labor 

Delivery Time ? 

First Option 

Early 
neonatal mortalitity - 

prematurity 

Second Option 

Wait 
I.U. hypoxia, acidosis, 

stillbirth, asphyxia 



Baschat, High risk pregnancy 



Baschat, UOG, 2011 

4-6 Weeks 



o Half of stillbirths occur 
> 37 weeks 
 

o 60-65 % of unexplained 
stillbirth are 
(customized) FGR and 
small placenta 
 

o In >60% of all stillbirths 
significantt placental and 
cord pathology is 
present 

 
 

 

 

TAJEV 2014 

0,0 

0,5 

1,0 

1,5 

2,0 

2,5 

3,0 

3,5 

4,0 

4,5 

5,0 

24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

m
ƭ
Ǹ
 
5
ƻ
Ɛ
ǳ
Ƴ
 
w
ƛ
ǎ
ƪ
ƛ
 
ό
м
κ
м
л
л
л
ύ

 

DŜōŜƭƛƪ IŀŦǘŀǎƤ 

AGA 

SGA 

96% of 

Births 



, 2014 

Detection antenataly decrease 

mortality 

Gardosi et al., BMJ, 2013 

0,0 

0,5 

1,0 

1,5 

2,0 

2,5 

3,0 

3,5 

4,0 

4,5 

5,0 

24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

S
til

b
ir
th

 r
is

k 

 Pregnancy Weeks 

AGA 

SGA 

ncreased Perinatal Mortality 

 

Vashevnik et al., 2007 



Francis, 2012 614.000 birth, 1999-2008 



McIntyre et al., NEJM, 1999 



v Estimated Birth weight 
should be adjusted or 
customized 

o  Sex  

o  Maternal 
characteristics. 
ÅHeight 

ÅWeight 

ÅParity 

ÅEthnic 



 

Customized Growth Chart 

Mrs. Small Mrs. Large 

· · 



 

Gardosi et al., Lancet, 1992 

Etnicity, Maternal weight (before pregnancy),  

Maternal height, Fetal gender, Parity 
 

Customized 

Grow  

improve the ability of 

fetal biometry to detect high-risk 

fetuses. 
Decrease false negative 

SGA (<10.p) fetuses 28% normal 

LGA (>90.p.) fetuses 22% normal 

Ķncrease spesificity 

* GROW = Gestation Related Optimal Weight 

Decrease unnecessary advanced 

care and maternal anxiety 



1- Perinatal mortality high 

Estimated fetal weight by US: 

+/-15 %failure, at the edge accuracy low  
Scioscia, 2008 

2- Diagnosis is diffucult 

: 

Fundal height measurement sensitivity %17, 

PPD %20 
Sparks, 2011 

Umbilical artery Doppler: 

Almost normal (cant be used forñscreeningò  



Ĭ 
Ĭ 

Fetal adaptation: 
At the advanced pregnacy 

weeks with slow grow MCA PI 

decrease (ñbrain sparingò) 

Bardien et al., 2012 



Parra-Saavedra. et al Placenta 2013:34 

1136-1141 

 

SGA AGA 

Weight 
<3 percentile 

54.2%   9.9%  i  

Histological 
abnormalities  

78.2% 25.4% 

Latent insufficiency in uteroplacental blood supply.  

Need for new markers of placental disease.  
 

 



o Abnormal Doppler’s in umblical artery 
only occur in case of 30-50 % 
reduction of placental 
function/capacity 

 

o Late in pegnancy fetus can not live 
just only %50 percent capacity of 
placenta 

 

 



OR Multivariate multivariate 

FGR 7 (3.3-15.7) 

Age>35 4.1 (1.0-16.5) 

BMD >25 4.7( 1.1-10.2) 

Education <10 years 3.4( 1.2-9.6) 
 
 

FGR+ >BMD 25 71 (14-350) 

Froen, Gardosi. Et al. 2004  

Acta Obstet Gynecol Scan. 



Llurba E, 2013 AJPerinatol 



AJOG 2013 



ÅSeverely SGA birthweights had a 5- to 7-
fold risk of CP 

ÅCombination of malnutrition and fetal 
hypoxia 

 

 

OR 

Early preterm <34 0.8 (0.4-1.4 

Late preterm 34-37 1.1 0.4-3.4 

Term >37 5.2 2.7-10.1 

Jacobsson L BJOG 2008 



Oros D P. UOG. 2014 

Neurological 

assessment 
Control Late 

Pretem 
SGA 

Abnormal 
Bender test  

6.3%   16.7%   27.3 

RNFL (ɛm)  97 100 89.7 

Late-onset SGA infants are at increased risk for 

axonal loss in the retina and present specific 

visuomotor difficulties.  
 

 

r  
347 children aged 6ï13years,  
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Å CPR becomes abnormal earlier than MCA-PI  

ÅUtA and UA Doppler do not deteriorate 

Åprogression from 37 weeks with worsening CPR and MCA 

  

  Oros et al., UOG, 2011 
MCA PI 

Umbilical artery PI  
CPR = 

%23 

%14 



v more direct and physiological measurement of vascular placental function 

v  UV blood flow with spectral brain Doppler allows better identification 
late-onset IUGR at risk of non-reassuring fetal status during labor and of 
neonatal metabolic acidosis.  

 
Å PARRA-SAAVEDRA Ultrasound Obstet Gynecol 2013; 42: 189ς195 

 

 



TAJEV, 2014 

Murata et al., J Obstet Gynaecol Res., 2011 



v Associations between 
UA Doppler and 
neurodevelopment 
manifest differently 
across  patterns of fetal 
growth delay  

v Abnormal UA Doppler 
is a less prominent 
feature and 
developmental 
abnormalities 

 Baschat UOG 2011 
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Table 1.  Summary of the main differences between early- and late-onset forms of FGR

Early-onset FGR (1 ï 2%) Late-onset FGR (3 ï 5%)

Problem: management Problem: diagnosis

Placental disease: severe (UA Doppler abnormal, high association 
with preeclampsia)

Placental disease: mild (UA Doppler normal, low association 
with preeclampsia)

Hypoxia ++: systemic cardiovascular adaptation Hypoxia +/ï: central cardiovascular adaptation

Immature fetus = higher tolerance to hypoxia = natural history Mature fetus = lower tolerance to hypoxia = no (or very short) 
natural history

High mortality and morbidity; lower prevalence Lower mortality (but common cause of late stillbirth); poor
long-term outcome; affects large fraction of pregnancies

0
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  Fig. 1.  Distribution of a large population of 
small fetuses (n = 656) in FGR or SGA.
 a  FGR is defined by an UA PI >95th centile 
only.  b  FGR is defined using a combination 
of CPR <5th centile, UtA PI >95th centile 
and an EFW <3rd centile. Note how a re-
markable proportion of óSGAô defined by 
UA PI are reclassified as true FGR when the 
combined definition is used, particularly 
among late-onset FGR fetuses. 
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McIntyre et al., NEJM, 1999 



abour induction affects neither the rate of adverse neonatal outcomes nor the rates of 

instru- mental vaginal delivery or caesarean section.  

                                                                    Boers et al BMJ 2010 

However, neonatal admissions are lower after 38 weeks of pregnancy 

                                                                       Boers et al. AJOG 2012 

 

TƴŘǳŎǘƛƻƴ Expectant 
Manegment 

N  321 329 

 C/S 14% 13.7% 

     BW<3 per 12.5% 36,7% 

  PN mortality - - 

Composite 
Morbidity 

5.3% 6.1% 



neither a policy of induction of labor nor 
expectant management affect developmental and 
behavioral outcome when compared to expectant 

management 

 

the Ages and Stages Questionnaire (ASQ) and 
Child Behavior Checklist (CBCL) 

 

NO DİFFERENCE 
 
 van Wyk L. AJOG 2012 



TAJEV, 2014 
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to demonstrate any beneficial effect in reducing perinatal 
mortality. Hence, there is no evidence to support the use 
of traditional fetal heart rate (FHR) monitoring or ónon-
stress testsô in FGR fetuses. We must acknowledge that 
these studies were conducted in the early 1980s, and the 
control group had no fetal well-being assessment or out-
dated techniques such as biochemical tests. However, in 
general, a silent FHR pattern or the presence of spontane-
ous decelerations represent a very late event preceding 
fetal demise, and consequently measures that allow ear-
lier identification and delivery must be used. A main lim-
itation of conventional CTG is the subjective interpreta-
tion of the FHR, which is extremely challenging in very 
preterm fetuses with a physiologically reduced variability. 

  cCTG has represented a step forward and has provided 
new insights into the pathophysiology and management 
of FGR. cCTG evaluates STV of the FHR, an aspect that 
subjective evaluation cannot assess. Current evidence 
suggests that cCTG is sensitive to detect advanced fetal 
deterioration, and it provides a value similar to DV re-

verse atrial flow for the short-term prediction of fetal 
death. STV closely correlates with acidosis and severe hy-
poxia as demonstrated by cord blood sampling at the time 
of a cesarean section  [66ï68] . Recent longitudinal series 
have pointed to a potential role as an acute marker  [27] . 
STV becomes abnormal, coinciding with the DV, where-
as in about half of cases, abnormal DV precedes the loss 
of short-term FHR variability, the latter is the first to be-
come abnormal in the other cases  [27] .

  Biophysical Profile 
 BPP is calculated by combining ultrasound assessment 

of fetal tone, respiratory and body movements, with am-
niotic fluid index and a conventional CTG. It was de-
signed to improve the performance of FHR. Observation-
al studies show an association between abnormal BPP 
and perinatal mortality and cerebral palsy  [69] . Studies in 
which a cordocentesis was performed demonstrated a 
good correlation with acidosis  [70] , with fetal tone and 
gross motor movements the best correlated components. 
However, as with FHR, a high false-positive rate (50%) 
limits the clinical usefulness of the BPP  [71] . Early obser-
vational studies reported a very low risk of false positives 
for acidosis and perinatal death, but more recent studies 
on early-onset very preterm FGR fetuses raise concerns 
over the false-positive rate, with up to 23% of instances of 
intrauterine fetal death in fetuses with BPP >6 and 11% 
in those with BPP >8  [72] . A meta-analysis  [73]  showed 
no significant benefit of BPP in high-risk pregnancies. 
Consequently, whenever Doppler expertise and/or cCTG 
are available, the incorporation of BPP in management 
protocols of FGR is questionable.

  Amniotic Fluid Index 
 Amniotic fluid index (AFI) is used essentially as part 

of BPP. Amniotic fluid volume is believed to be a chronic 
parameter. In fact, among the components of BPP, it is 
the only one that is not considered acute. A meta-analysis 
 [74]  of 18 randomized studies demonstrated that a re-
duced AFI is associated with an abnormal 5-min Apgar 
score, but there was no association with acidosis or peri-
natal death in SGA (RR 1.6, 95% CI 0.9ï2.6). Longitudi-
nal studies in early-onset FGR fetuses have shown that the 
AFI fluid index progressively decreases  [27, 38] . One 
week before acute deterioration, 20ï30% of cases have 
oligohydramnios  [38, 53] . There is limited evidence on 
the role of oligohydramnios to predict perinatal compli-
cations in FGR fetuses managed with Doppler so that its 
inclusion in management protocols is questionable.

Growth restriction

MCA PI <p5

AoI PI >p95

CPR <p5

UtA PI >p95

CTG decelerations

Acidosis
Injury/death

Hypoxia
Centralization

Placental disease
Reduced placental reserve

Acute deterioration
Hours

Diagnostic markers
Weeks

AoI reverse

  Fig. 3.  Fetal deterioration and monitoring in late-mild FGR. Pla-
cental disease is mild and UA Doppler values are not elevated 
above the 95th centile. The effects of fetal adaptation are best de-
tected by the CPR, which can pick up mild changes in the AU and 
MCA Doppler. An important fraction of cases do not progress to 
baseline hypoxia so that they remain only with abnormal CPR. 
Once baseline hypoxia is established, placental reserve is minimal 
and progression to fetal deterioration may occur quickly, as sug-
gested by the high risk of severe deterioration or intrauterine fetal 
death after 37 weeks in these cases, possibly due to a combination 
of a higher susceptibility to hypoxia of the term-mature fetus and 
the more common presence of contractions at term (see text for 
abbreviations).  
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Stage IV: DV absent/ reversed EDV (persisting 12 h apart) or

pathological CTG (reduced STV or deceleration pattern)
26 weeks

Yes

No

No

Yes

Repeat in 12ï24 h

Repeat in 24ï48 h

Stage III: DV pulsatility index >95th centile or

UA reversed EDV (both persisting 12 h apart)
30 weeks

Yes

No

Yes

Yes

R
e
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No
40 weeks

No
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No
Repeat in 2ï3 days

Stage II: UA absent EDV or

AoI reversed diastolic velocities (both persisting 12 h apart)
34 weeks

Yes

No

Yes

No
Repeat in 1 week

Stage I: EFW <3rd centile or CPR <5th centile or

MCA pulsatility index <5th centile (both persisting 12 h apart)

or mean UtA pulsatility index >95th centile

37 weeks
Yes

No

Yes
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  Fig. 4.  Stage-based decision algorithm for the management of FGR (see text for abbreviations). 

Table 2.  Stage-based classification and management of FGR

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

I Severe smallness or mild placental 
insufficiency

EFW <3rd centile
CPR <p5
UA PI >p95
MCA PI <p5
UtA PI >p95

Weekly 37 weeks
LI

II Severe placental insufficiency UA AEDV
Reverse AoI

Biweekly 34 weeks
CS

III Low-suspicion fetal acidosis UA REDV
DV-PI >p95

1 ï 2 days 30 weeks
CS

IV High-suspicion fetal acidosis DV reverse a flow
cCTG <3 ms
FHR decelerations

12 h 26 weeks
CS

 All Doppler signs described above should be confirmed at least twice, ideally at least 12 h apart. GA = Gesta-
tional age; LI = labor induction; CS = cesarean section.  Recommended intervals in the absence of severe preeclamp-
sia. If FGR is accompanied by this complication, strict fetal monitoring is warranted regardless of the stage.

 Lower GA threshold recommended according to current literature figures reporting at least 50% intact survival. 
Threshold could be tailored according to parentsô wishes or adjusted according to local statistics of intact survival.
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άcustomisationέΥ  

v improve the ability of fetal biometry to 
detect high-risk fetuses 

Å First Trimester risk assesment 

Å 30 wks uterine artery Doppler(+ plasma proteins) 

Å Longitudinal growth assesment 

Å 30 wks if growth <25 percentile 

ïCPR 

ïUmblical vein 

ïFHR acceleration capacity 

Ĭ 
Ĭ 

TAJEV 2014 



If you have any doubt take your baby out 

TAJEV 2014 


