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IUGR

�� intrauterineintrauterine growthgrowth restrictionrestriction

�� intrauterineintrauterine growthgrowth retardationretardation

TwoTwo basicsbasics ofof fetal growthfetal growth

� growth potential :

� genetics

� envioronmental factors (viruses, radioation, epigenetics)

� growth support: 

� transplacental nutrients transport

� hormons (growth hormone, fetal insulin)

�� in the first half of pregnancy, placenta is growing in the first half of pregnancy, placenta is growing 

significantly faster than fetus significantly faster than fetus 

((20 week20 weeks s �� 3x heavier3x heavier))

�� in the second half of pregnancy, fetus is growing faster, in the second half of pregnancy, fetus is growing faster, 

and the term baby and the term baby is is 7x 7x heavierheavier than placentathan placenta

TThe dynamics of fetal growthhe dynamics of fetal growth

� in the first half of pregnancy qualitative componet of 
fetal growth dominates over quantitative

� potential to built (quantitative growth) is assigned to 
the placenta

� in the second half of pregnancy, the fetus 
"compensates" the quantity

� Physiological deceleration of fetal growth � after 38 
weeks

The dynamics of fetal growth

� first 16. weeks � hyperplastic fetal growth

� 16. – 24 weeks � combination of hyperplastic

(decelerating) & hypertrophic type of growth (accelerating)

� after 24. weeks hypertrophic type of fetal growth

dominates

TThe dynamics of fetal growthhe dynamics of fetal growth
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� ~ 26 weeks - fetus begins to secrete its own insulin
(the active form - an inactive form is proven in the first quarter) 

� until then, its growth is predominantly genetically determined

� since then, its growth mostly depends on the supply of 
glucose and insulin dependent metabolism

CararachCararach V, Carmona F (1998) V, Carmona F (1998) MacrosomiaMacrosomia: : Etiology and Pathogenesis.Etiology and Pathogenesis. In: In: KurjakKurjak A (ed)A (ed)
Textbook of Textbook of PerinatalPerinatal Medicine. The Parthenon Publishing Group, London New York, pp 1Medicine. The Parthenon Publishing Group, London New York, pp 1281281--99

TThe dynamics of fetal growthhe dynamics of fetal growth

�� ~ ~ 26 weeks 26 weeks -- fetus begins fetus begins to to secrete its own insulinsecrete its own insulin
(the active form (the active form -- an inactive form is proven in the first quarter) an inactive form is proven in the first quarter) 

�� until then, its growth is predominantly genetically determineduntil then, its growth is predominantly genetically determined

�� ssinceince then, its growth then, its growth mostlymostly depends on the supply of depends on the supply of 
glucose and insulin glucose and insulin dependentdependent metabolismmetabolism

TThe dynamics of fetal growthhe dynamics of fetal growth

�� 22. 22. weeksweeks = 500g= 500g

�� 25. 25. weeksweeks = 800g= 800g

�� 28. 28. weeksweeks = 1200g= 1200g

�� 30. 30. weeksweeks = 1500g= 1500g

�� 32. 32. tweekstweeks = 2000g= 2000g

Normal fetal growth
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exponential

linear

FETAL GROWTH 
EVALUATION

BIRTH WEIGHT (per se)

-- extremely low birth weight (500extremely low birth weight (500--999 g)999 g)

-- very low birth weight (1000very low birth weight (1000--1499 g)1499 g)

-- low birth weight (1500low birth weight (1500--2499 g)2499 g)

-- normalnormal birth weight (2500birth weight (2500--3999 g)3999 g)

-- macrosomiamacrosomia (<4000 s. 4500g)(<4000 s. 4500g)

smallsmall // BIGBIG??
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Normal fetal growth (physiological)

� estimated fetal weight, or measured birth weight 
compared with the population average

� Percentile values / tables / curves - distribution in 
the newborns population 

� In regard to the three main factors determining fetal 
growth:

� gestational age

� infant’s gender

� mothers parity

Percentile tables – population in Split

Roje D i sur. Porodne teRoje D i sur. Porodne težžine i duljine novorođenine i duljine novorođenččadi u Splitu, Opravdanost razvijanjaadi u Splitu, Opravdanost razvijanja

vlastitih referentnih vrijednosti za ocjenjivanje fetalnog rastavlastitih referentnih vrijednosti za ocjenjivanje fetalnog rasta. . GynaecolGynaecol PerinatolPerinatol 2005;14:662005;14:66--74.74.

Normal / altered fetal growth

� 10. – 90. centile – normal – expacted growth

� <10. centile = hypotrophy – Small for gestational age (SGA)

� >90. centile = hipertrofy – Large for gestational age (LGA)

� SGA – the smallest 10% of the population

� LGA – the biggest 10% od the population

SGA

� Intrauterine growth restriction / retardation (IUGR)
� IUGR : SGA

smallsmall duedue to to placentplacentaal insufficiencyl insufficiency;;
potentially threatened bypotentially threatened by
hypoxiahypoxia

smallsmall due to reduced genetic potentialdue to reduced genetic potential;;
in in factfact, , itit is a is a healthy childhealthy child

??

LGA

� LGA – hypertrophy

� Macrosomia
largelarge duedue toto
““ppositiveositive""
placental insufficiencyplacental insufficiency;;
potentially endangeredpotentially endangered
bigbig childchild

largelarge uup p to to genetic genetic potentialpotential;;
in in factfact itit is a is a healthy (big) kidhealthy (big) kid

??

SGA SGA -- IUGRIUGR

�� conditions associated with conditions associated with SGA / IUGR:SGA / IUGR:

�� chromosomopathychromosomopathy

�� genetic syndromesgenetic syndromes

�� viral infection of the first part of pregnancyviral infection of the first part of pregnancy

�� preeclampsiapreeclampsia

�� disturbed disturbed placentationplacentation and inadequately and inadequately 
developed placentadeveloped placenta
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LGA

�� conditions associated with conditions associated with LGA:LGA:

� DM

� hydrops fetus

OBESE / undernourished

/

symmetricallysymmetrically : : asymmetricallyasymmetrically

birth weight
:

birth lenght

skinny obese

DYNAMICS OF FETAL WEIGHT AND LENGTH
(through pregnancy)
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The question of all questions 

related to IUGR!
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What is actually important?

�� thethe sizesize ((weightweight //lenghtlenght) ) (what we can not control(what we can not control / change/ change))

oorr !?!!?!

�� possible fetal possible fetal distressdistress ((hypoxiahypoxia) ) (what we can not control(what we can not control / / 
change change tootoo , but we can, but we can taketake thethe babybaby outout if the situation if the situation 
gets out of gets out of controcontroll

?? What is actually important?

�� thethe sizesize ((weightweight //lenghtlenght) ) (what we can not control(what we can not control / change/ change))

oorr !?!!?!

�� possible fetal possible fetal distressdistress ((hypoxiahypoxia) ) (what we can not control(what we can not control / / 
change change tootoo , but we can, but we can taketake thethe babybaby outout if the situation if the situation 
gets out of gets out of controcontroll

??
SGASGA

+ SGA = IUGR+ SGA = IUGR

SGA

� Intrauterine growth restriction / retardation (IUGR)
� IUGR : SGA

smallsmall duedue to to placentplacentaal insufficiencyl insufficiency;;
potentially threatened bypotentially threatened by
hypoxiahypoxia

smallsmall due to reduced genetic potentialdue to reduced genetic potential;;
in in factfact, , itit is a is a healthy childhealthy child

??

HOW TO KNOW IF IT IS HOW TO KNOW IF IT IS 

IUGR OR JUST A SGA ?IUGR OR JUST A SGA ?

SGASGA
normalnormal growthgrowth
LGALGA

ponderalponderal
indexindex~~ ~~

IsIs itit intrauterineintrauterine undernouritionedundernouritioned??

What is actually important?

�� thethe sizesize ((weightweight //lenghtlenght) ) (what we can not control(what we can not control / change/ change))

oorr !?!!?!

�� possible fetal possible fetal distressdistress ((hypoxiahypoxia) ) (what we can not control(what we can not control / / 
change change tootoo , but we can, but we can taketake thethe babybaby outout if the situation if the situation 
gets out of gets out of controcontroll

??
SGASGA

+ SGA = IUGR+ SGA = IUGR

Is the fetus at risk ?
How does the fetus feel?

Ultrasound biometry only provides an answer 
to the question: "How does the fetus look ?"

(dys) morphology vs. (patho) physiology
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Is the fetus at risk ?
How does the fetus feel?

Ultrasound biometry only provides an answer 
to the question: "How does the fetus look ?"

(dys) morphology vs. (patho) physiology

Is the fetus at risk ?
How does the fetus feel?

Ultrasound biometry only provides an answer 
to the question: "How does the fetus look ?"

(dys) morphology vs. (patho) physiology

US:US:
-- fetalfetal growthgrowth
–– EFWEFW--
-- SymetricitySymetricity
–– nutritionalnutritional placentalplacental insuficiencyinsuficiency

US, US, dopplerdoppler , CTG, &/or ?, CTG, &/or ?
–– respiratoryrespiratory placentalplacental insuficiencyinsuficiency

Is the fetus at risk ?
How does the fetus feel?

How can we know if the fetus is in hypoxia & are there
any compensatory mechanisms activated?

Placental respiratory insuficiency:

1. compensated stage
2. sub (de)compensated stage
3. decompensated stage

FETAL SIZE:FETAL SIZE:
�� -- NutritionalNutritional allwaysallways developesdevelopes beforebefore respiratiryrespiratiry placentalplacental insufficiencyinsufficiency

((ifif itit is is thethe causecause of IUGRof IUGR--a)a)

ULTRASOUNG _ GOLD STANDARDULTRASOUNG _ GOLD STANDARD
�� -- PregnantPregnant womenwomen feelsfeels lessless and and differentdifferent fetalfetal movementmovement

�� -- Fetus is Fetus is restingresting / / savingsaving oxygenoxygen //slowingslowing itit's 's metobolismmetobolism

CTGCTG
�� oscilationsoscilations ��, , accelerationsaccelerations ��; ; laterlater �� decelerationdeceleration ((spontaneousspontaneous or DIP II.) or DIP II.) SignSign of of 

hypoxiahypoxia of of thethe brainbrain and and heartheart
DOPPLERDOPPLER

�� BrainBrain sparingsparing effecteffect -- centralizationcentralization -- a. a. umbilicalisumbilicalis and a. and a. cerebricerebri mediamedia

�� more more bloodblood (O2) to (O2) to brainbrain, , heartheart and and suprarenalsuprarenal glandsglands & & lessless bloodblood (O2) to all (O2) to all otherother
organsorgans and and restrest of of thethe bodybody ((legslegs, , handshands, , ……))

AMNIOSOCPYAMNIOSOCPY: : greengreen / / meconialmeconial amnioticamniotic fluid fluid –– ((IntestineIntestine spasmsspasms in in relativerelative
hypoxiahypoxia duringduring brainbrain sparingsparing effecteffect ((expactedexpacted reacionreacion of of anyany musclemuscle to to hypoxiahypoxia))

ULTRASOUND AMNIOTIC FLUIDULTRASOUND AMNIOTIC FLUID -- olygohydramniosolygohydramnios

�� KidneyKidney is is extremelyextremely stupidstupid! ! WheneverWhenever ((forfor anyany reasonsreasons) is ) is thethe bloodblood flowflow to to kidneykidney
reducedreduced, , itit decreasesdecreases thethe productionproduction of urine. of urine. KidneyKidney alwaysalways „„thinksthinks" " thatthat thethe organismorganism
is in is in hypovolemiahypovolemia, and , and concentratesconcentrates thethe urine urine reducingreducing diuresisdiuresis..

BIOPHYSICAL PROFILEBIOPHYSICAL PROFILE -- ""cumulativecumulative scorescore""

Fetal hypoxia distress patophysiology ?

So, So, whatwhat itit is IUGR?is IUGR?

ThankThank youyou!!


