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SGA vs. IUGR

SGA:

BW less than population norms

< 10th %-tile

pathologic or non-pathologic 

causes

IUGR: 

BW < expected

inhibition of normal 
growth potential

implies pathology

(„pathological SGA”)



 SGA: Constitutionally small infants are those with a 

normal BW below 10th percentile due to constitutional 

factors including maternal height, weight, ethnicity, and 

parity.

 IUGR: fetus who does not achieve the expected in utero 

growth potential due to genetic or environmental factors. 

It is defined as an estimated fetal weight <10th percentile.

Moderate IUGR is defined as BW in the 3rd to 10th 

percentile, and severe IUGR as less than the 3rd percentile.

SGA vs. IUGR



Normal intrauterine growth pattern

 Stage I (Hyperplasia)

- 4 to 16 weeks

- Rapid mitosis

- Increase of DNA content

 Stage II (Hyperplasia & Hypertrophy)

-16 to 32 weeks

- Declining mitosis

- Increase in cell size



Normal intrauterine growth pattern

 Stage III ( Hypertrophy)

- 32 to 40 weeks

- Rapid increase in cell size

- Rapid accumulation of fat, muscle and            
connective tissue

 95% of fetal weight gain occurs during last 20 weeks of 
gestations.



Types of IUGR

 Symmetric IUGR:  weight, length 
and head circumference are all 
below the 10th percentile. 

(20-30 % of IUGR)

 Asymmetric IUGR: weight is 
below the  10th percentile and 
head circumference and length 
are preserved.  (70-80 % of IUGR) 



Pathophysiology

 Growth inhibition in stage I: 

- Undersized fetus with fewer cells.

- Normal cell size.

Result in symmetric IUGR.

Associated conditions:

- Genetic

- Congenital anomalies

- Intrauterine infections

- Substance abuse

- Cigarette smoking

- Therapeutic irradiation                                                                                      



Pathophysiology

 Growth Inhibition in Stage II/III

-Decrease in cell size and fetal weight

- Less effect on total cell number,  fetal length,       

head circumference.

Result in asymmetric IUGR.

Associated Conditions:

- Uteroplacental insufficiency



Etiology

1) Fetal factors:

 Genetic Factors: 

- Race, ethnicity, nationality

- sex (male weigh 150 -200g more than 
female)

- parity (primiparous, weigh less than 
subsequent siblings) 

-genetic disorders (Achondroplasia, Russell -
silver syn.)

 Chromosomal anomalies:  

- Chromosomal deletions

- trisomies 13, 18 & 21



Etiology

 Congenital malformations: 

examples: Anencephaly, GI atresia, Potter’s  
syndrome.

 Fetal Cardiovascular anomalies

 Congenital Infections:

mainly TORCH infections.

 Inborn error of metabolism:  

- Transient neonatal diabetes

- Galactosemia

- PKU



Etiology

2) Maternal Factors:

 Decrease Uteroplacental blood flow:

- Preeclampsia / eclampsia

- chronic renovascular disease

- Chronic hypertension

 Maternal malnutrition

 Multiple pregnancy

 Drugs

- Cigarettes, alcohol, heroin, cocaine

- Teratogens, antimetabolites and therapeutic 
agents such as warfarin, phenytoin



Etiology

 Maternal hypoxemia

- Hemoglobinopathies

- High altitudes

• Others

- Short stature

- Younger or older age (<15 and >45)

- Low socioeconomic class

- Primiparity

- Grand multiparity

- Low pregnancy weight

- Previous pregnancy with preterm IUGR delivery

- Chronic illness ( DM, renal failure, cyanotic
heart  disease etc.)



Etiology

3) Placental Factors:

 Placental insufficiency ( most imp in 3rd trimester)

 Anatomic problems: 

– Multiple infarcts

– Aberrant cord insertions

– Umbilical vascular thrombosis & hemangiomas

– Premature placental separation

– Small Placenta 



Physical appearance:

• Heads are disproportionately large for their trunks and 

extremities 

• Facial appearance has been likened to that of a 

“wizened old man”.

• Long nails.

• Scaphoid abdomen



• Signs of recent wasting

- soft tissue wasting

- diminished skin fold thickness

- decrease breast tissue

- reduced thigh circumference

• Signs of long term growth failure

- Widened skull sutures, large fontanelles

- shortened crown – heel length

- delayed development of epiphyses

• Comparison to premature infants, IUGR has brain and 
heart larger in proportion to the body weight

Physical appearance:



Neonate and Placenta in IUGR

 Normal & IUGR Newborn 

babies

 Normal & IUGR Placentas



IUGR – clinical significance

Increased Perinatal morbidity and mortality (x10)

 Fetal distress, stillbirth, neonatal hypoglycemia, 

polycythemia, meconium aspiration, hypocalcemia



Recognition and evaluation of IUGR

 Accurate assessment of gestational age 

 Symphysis-fundal height measurement

(e.g. fundal height 32 cm at 36 weeks of gestation) 

 Abdominal palpation

 Sonographic screening and diagnosis

– Abdominal circumference

– Estimated fetal weight (EFW)

– Body proportions — HC/AC ratio, FL/AC ratio

– Transverse cerebellar diameter

– Amniotic fluid volume (AFI or deepest pocket)

– Doppler velocimetry (uterine and umbilical arteries, fetal

descending aortas, fetal cerebral artery, venous Doppler)



Prevention 

 Strategies include 

– prenatal care modalities 

– protein/energy supplementation

– treatment of anaemia

– vitamin/mineral supplementation

– fish oil supplementation

– prevention and treatment of 

• hypertensive disorders

• fetal compromise 

• infection



Prevention

 Strong evidence of benefit only for the following 
interventions: 

– balanced protein/energy supplementation,

– strategies to reduce maternal smoking, 

– antibiotic administration to prevent urinary tract 
infections and 

– antimalarial prophylaxis.

 Few statistically significant reductions in the risk of 
IUGR have been demonstrated with other 

interventions.



Surveillance

• Unless delivery occurs, once treatment begins the 
fetus must undergo surveillance. 

• The purpose - to identify further progression of 
the disease process that would jeopardize the fetus
to a point that it would be better to be delivered 
than to remain in utero. 

• There are four testing modalities which are 
helpful -Non-Stress Test, Amniotic Fluid Index, 
Doppler of the Umbilical Artery & Biophysical 
Profile, each of which addresses different aspects 
of surveillance.

• Combination of tests are better than an isolated 
test.



Surveillance

Non- Stress Test (NST)



Surveillance

- The vertical depth of four pockets of 
amniotic fluid 

- In the normal fetus the AFI remains 
relatively constant. 

- In the fetus with IUGR, it may 
decrease slowly, or decrease abruptly 
with time. A decrease in AFI may 
occur before there are changes in the 
non-stress test. 

Amniotic Fluid Index (AFI)



Surveillance

Doppler of the Umbilical Artery 

When IUGR is diagnosed, the 

value of sequential studies of the 

umbilical artery Doppler 

waveform is to determine if the 

Resistance Index is increasing 

or decreasing. If it is increasing, 

then this signifies a deteriorating 

condition.



Treatment

IUGR has many causes, therefore, there is not one

treatment that always works.



Treatment

 Although there are many causes of IUGR, the 
treatment consists of either delivery or remaining in 
utero and improving blood flow to the uterus. 

 If IUGR is caused by a problem with the placenta and 
the baby is otherwise healthy, early diagnosis and 
treatment of the problem may reduce the chance of a 
serious outcome.

 IUGR babies who are at or near term have the best 
outcome if delivered promptly. 



Treatment

This is the initial approach for the treatment of 

IUGR. The benefit of bed rest is that it results in 

increased blood flow to the uterus. Studies have 

shown, however, that in most cases bed rest at 

home is just as effective as bed rest in the hospital 

environment. 

Maternal bed rest



Treatment

• The use of aspirin to treat fetuses with IUGR is 

still controversial. 

• If aspirin is used, it may be advantageous if given 

to patients before 20 weeks of gestation. It is 

minimal to limited benefit if given at the time of 

diagnosis (third trimester). 

• At the present time it is not recommended as a 

form of prevention for low risk patients. 

Aspirin Therapy



Treatment

• Other forms of treatment that have been 

studied are nutritional supplementation, 

zinc supplementation, fish oil, hormones 

and oxygen therapy.

• Limited studies are available regarding 

the use of these modalities in the 

treatment of IUGR. 

Other Forms of Treatment



Treatment

RISK OF PREMATURITY

 DIFFICULT  EXTRA 

UTERINE

EXISTENCE

RISK  OF IU. DEATH

 HOSTILE INTRA 

UTERINE

ENVIRONMENT

Judge  Optimum  Time  Of  Delivery



Short Term Risks of IUGR

 Increased perinatal morbidity and mortality.

– Intrauterine / Intrapartum death.

– Intrapartuum fetal acidosis

– IUGR infants are at greater risk of dying because of 
neonatal complications- asphyxia, acidosis, meconium 
aspiration syndrome, infection, hypoglycemia,
hypothermia, sudden infant death syndrome

– IUGR infants are likely to be susceptible to infections 
because of impaired immunity



Long term Prognosis

 IUGR infants are at an increased risk for death, low blood 

sugar, low body temperature, and abnormal development of the 

nervous system

 Infants with asymmetrical IUGR are more likely to catch up in 

growth after birth than are infants who suffer from prolonged 

symmetrical IUGR

 If IUGR is related to a disease or a genetic defect, the future of 

the infant is related to the severity and the nature of that 

disorder



Long term Prognosis

 IUGR infants are more likely to remain small than those of 
normal birth weight. They will need the special attention of 
primary health, nutrition and social services during infancy 
and early childhood.

 Implication of IUGR can be life long affecting:

– Body size growth, composition and physical performance.

– Immunocompetence.

 It appears to predispose to adult adult-onset, degenerative 
diseases like maturity onset diabetes and cardiovascular 
diseases.

 Each case is unique. Can not reliably predict an infant's future 
progress.



Preterm labor and delivery



Objectives: 

 To review the

– Definition, frequency and consequence of preterm 

delivery

– Modifiable and non modifiable risks for Preterm 

delivery

– Pathogenesis of Preterm delivery

– Prediction of Preterm delivery

– Management of Preterm labor



Preterm Labor: Definition

 “Regular” uterine contractions

 With

– Cervical “change”  or

– > 2 cm dilation or

– > 80% effacement



Gestational age criteria (WHO)

- Moderate to late preterm: 32 to < 37completed weeks

- Very preterm: 28 to < 32 weeks 

- Extremely preterm: < 28 weeks

Birth weight criteria

- Low birth weight (LBW): <2500 grams

- Very low birth weight (VLBW): <1500 grams

- Extremely low birth weight (ELBW): <1000 grams

Overview of preterm birth: Classification I.



Initiating factor: spontaneous or iatrogenic (ie, indicated, 

provider-initiated)

- Spontaneous: 70 to 80 percent, due to preterm labor 

- Provider-initiated: 20 to 30 percent, due maternal or fetal 

issues (eg, preeclampsia, placenta previa, abruptio 

placenta, fetal growth restriction, multiple gestation).

Overview of preterm birth: Classification II.



Etiology

25%

30%

 45%

Preterm labor

PPROM

Induction of labor

PPROM: preterm premature rupture of membrane



Proportion of preterm birth by etiology

Etiology Frequency (%)

Spontaneous preterm labor 30 to 50

PPROM 5 to 40

Multiple gestation 10 to 30

Preeclampsia/eclampsia 12

Antepartum bleeding 6 to 9

Fetal growth restriction 2 to 4

Other 8 to 9



Prevalence

 Worldwide, the preterm birth rate is estimated to be 

about 11 percent 

– 5 percent [parts of Europe] to 18 percent [parts of Africa])

– In the United States in 2013, 11.4 percent of births

– In Hungary in 2013, 8.4 percent of births

 ~15 million children are born preterm each year (range 

12 to 18 million) 

– 84 percent occurred at 32 to 37 weeks, 

– 10 percent occurred at 28 to <32 weeks, 

– 5 percent occurred at <28 weeks.



Incidence

 13% Rise in PTB since 1992

 Multiple gestation (20% increase)

– 50 % twins, 90% triplets born preterm

 Changes in Obstetric management

– Ultrasound, induction

 No improvement with physician interventions!



Significance

 Infant mortality

– Over 50% of infant deaths occur among the 1.5% 

infants < 1500 grams

– 70 % of infant deaths occur among the 7.7% of 

infants < 2500 grams

 Morbidity

– 60%:  26 weeks

– 30%:  30 weeks









Non-modifiable

Prior preterm birth

African-American race

Age <18 or >40 years

Poor nutrition/low prepregnancy weight

Low socioeconomic status

Cervical injury or anomaly

Uterine anomaly or fibroid

Premature cervical dilatation (>2 cm) or

effacement (>80 percent)

Over distended uterus (multiple pregnancy, 

polyhydramnios)

? Vaginal bleeding

? Excessive uterine activity

Modifiable 

Cigarette smoking

Substance abuse

Absent prenatal care

Short interpregnancy intervals

Anemia

Bacteriuria/urinary tract 

infection

Genital infection

? Strenuous work

? High personal stress

Risk factors for preterm birth



Stress

 Single women

 Low socioeconomic status

 Anxiety

 Depression

 Life events (divorce, separation, 

death)

 Abdominal surgery during 

pregnancy

Occupational fatigue

 Upright posture

 Use of industrial machines

 Physical exertion

 Mental or environmental stress

Excessive or impaired uterine distention

 Multiple gestation

 Polyhydramnios

 Uterine anomaly or fibroids

 Diethystilbesterol

Cervical factors

 History of second trimester 

abortion

 History of cervical surgery

 Premature cervical dilatation or 

effacement

Infection

 Sexually transmitted infections

 Pyelonephritis

 Systemic infection

 Bacteriuria

 Periodontal disease

Placental pathology

 Placenta previa

 Abruption

 Vaginal bleeding

Risk factors for preterm birth



Miscellaneous

 Previous preterm delivery

 Substance abuse

 Smoking

 Maternal age (<18 or >40)

 African-American race

 Poor nutrition and low body 
mass index

 Inadequate prenatal care

 Anemia (hemoglobin <10 g/dL)

 Excessive uterine contractility

 Low level of educational 
achievement

 Genotype

Fetal factors

 Congenital anomaly

 Growth restriction

Risk factors for preterm birth



Prior preterm birth

- Increases risk in subsequent pregnancy

- Risk increases with

- more prior preterm births

- earlier GA of prior preterm birth (s)



Pathogenesis

 Pathogenic processes

– Premature activation of the maternal or fetal 

hypothalamic-pituitary-adrenal (HPA) axis

– Infection

– Decidual hemorrhage

– Pathologic uterine distention



Activation of the HPA Axis

 Premature activation

 Major maternal physical/psychologic stress

 Stress of uteroplacental vasculopathy

 Mechanism

– Increased Corticotropin-releasing hormone (CRH↑)

– Fetal ACTH

– Estrogens (myometrial gap junctions ↑)



Inflammation

 Clinical/subclinical chorioamnionitis

– Up to 50% of preterm birth < 30 wks GA

 Proinflammatory mediators

– maternal/fetal inflammatory response

– Activated neutrophils/macrophages

– TNF alpha, interleukins (IL-6)

 Bacteria

– Degradation of fetal membranes

– Prostaglandin synthesis



Decidual hemorrhage



Uterine distension



Prediction of Preterm Delivery

 History: Current and Historical Risk Factors

 Mechanical

– Uterine contractions

– Home uterine activity monitoring

 Biochemical

– Fetal fibronectin

 Ultrasound

– Cervical length



Fetal fibronectin

Glycoprotein in amnion, decidua, cytotrophoblast

Increased levels secondary to breakdown of the chorionic-

decidual interface

Inflammation, shear, movement



Fetal fibronectin as a predictor for delivery 

within 7 and 14 days after sampling, combined results 

Delivery <7 days Delivery <14 days 

Sensitivity          Specificity                 Sensitivity Specificity

(percent),           (percent), 95              (percent), 95       (percent), 95

95 percent CI     percent CI                  percent CI           percent CI

Study group

All studies          71 (57-84)             89 (84-93)                  67 (51-82)          89 (85-94)

Women with 

preterm labor     77 (67-88)              87 (84-91)                  74 (67-82) 
. 

87 (83-92)

Asymptomatic    63 (26-90)*           97 (97-98)                  51 (33-70) 
.      

96 (92-100)

(low risk or 

high-risk) 

women 

CI: confidence interval.
* Only one study included in analysis.
. Fixed-effects model used (homogeneity test P >0.10).
Data from: Leitich, H, Kaider, A. Fetal fibronectin - how useful is it in the prediction 
of preterm birth? BJOG 2003; 110 (Suppl 20):66. 



Fetal fibronectin vs. Clinical assessment of 

Preterm Labor

Parameter      Sensitivity (percent)        PPV (percent)       NPV (percent)

Fetal fibronectin               93                                        29                              99

Cervical 

dilatation >1 cm               29                                        11                              94 

Contraction 

frequency  8/h                 42                                          9                              94

PPV: positive predictive value; NPV: negative predictive value.
Data derived from symptomatic women and reflect the ability to predict delivery 

within

seven days.
Adapted from: Iams, JD, Casal, D, McGregor, JA, et al. Am J Obstet Gynecol 1995;

173:141. 



Cervical length below the 10th percentile (25 mm) between 

16 and 28 weeks of gestation by transvaginal ultrasound 

(TVU) examination is consistently associated with an 

increased risk of spontaneous preterm birth.

-Reproducible

- Simple

Sonographic assessment of cervical length



(Dijkstra et al Am J Obstet Gynecol 1999)





Assessment of Risk:

Integration of 

History

Cervical length

Fibronectin



Prediction of spontaneous preterm delivery before 35 

weeks gestation among asymptomatic low risk women

Cervical length           Fetal fibronectin            Both tests

<25mm (percent)        (percent)                       (percent)

Positive test 

Result                             8.5                                3.6       0.5

Sensitivity                      39                                 23                                 16 

Specificity                     92.5      97                                99.5 

Positive predictive 

Value                             14                                 20                                  50 

Negative predictive

value                             98         98                                 94.4

Adapted from: Iams, JD, Goldenberg, RL, Mercer, BM, et al. Am J Obstet Gynecol 
2001; 184:652. 



Clinical Diagnosis Preterm Labor

 Clinical Criteria

– Persistent Ctx 4 q 20 min or 8 q 60 min

– Cervical change /80% effacement/> 2cm dil.

 Among the most common admission diagnosis

 Inexact diagnosis: PTL is not PTD

– 30% PTL resolves spontaneously

– 50% of hospitalized PTL deliver @ term



 Pregnancies ≥34 weeks of gestation

– Threshold at which perinatal morbidity and 
mortality are too low to justify the potential 
maternal and fetal complications and costs 
associated with inhibition of preterm labor, which 
only results in short term delay in delivery

– women are admitted for delivery. After an 
observation period of four to six hours, women 
without progressive cervical dilation and effacement 
are discharged

Management of Preterm Labor



 Pregnancies  <34 weeks of gestation 

– A course of corticosteroid (betamethasone) to reduce 

neonatal morbidity and mortality associated with preterm 

birth

– Tocolytic drugs for up to 48 hours to delay delivery so that 

betamethasone given to the mother can achieve its 

maximum fetal effect. 

– Magnesium sulfate for neuroprotection

– Antibiotics for GBS chemoprophylaxis

Management of Preterm Labor



 Recommended for:

– Preterm labor and PPROM 24 – 34 weeks

 Reduction in:

– Mortality and morbidity (50% reduction of RDS, 
IVH, NEC, sepsis) 

 Mechanism of action:

– Enhanced maturation lungs

– Biochemical maturation

Antenatal corticosteroids



Antenatal corticosteroids

 Dosage:

– Dexamethasone 6 mg every 12 h, 4x or

12 mg every 24 h, 2x

– Betamethasone 12 mg every 24 h, 2x

 Repeated doses

– high risk of delivery within the next seven days

– the initial course of antenatal steroids at <28 weeks

– prior exposure to corticosteroids at least two weeks earlier

 Effect: 

– Within several hours, max @ 48 hours



Tocolytic drugs

 EFFICACY —can reduce the strength and frequency of uterine 

contractions. These drugs were more effective than placebo/control for 

delaying delivery for 48 hours (75-93 % vs. 53 % for placebo), but not for 

delaying delivery to 37 weeks

 TREATMENT GOALS 

– Delay delivery by at least 48 hours when it is safe to do so in order 

that antenatal corticosteroids given to the mother have time to 

achieve their maximum fetal/neonatal effects

– Provide time for safe transport of the mother, if indicated

– Prolong pregnancy when it is safe to do so and when there are 

underlying, self-limited conditions that can cause labor, such as 

pyelonephritis or abdominal surgery



Magnesium sulfate

 Mechanism of Action

– Competes with Calcium at plasma memb (?)

 Efficacy

– Unproven

 Side Effects

– Diaphoresis, flushing, pulmonary edema

 Contraindications

– Myasthesthenia gravis, renal failure

 Dose

– 4-6 gram iv. load over 20 minutes, followed by a 
continuous infusion of 1-2 g/hour



Calcium Channel Blockers

 Mechanism of Action

– Directly block influx of Ca2+ through cell membrane

 Efficacy

– Nifedipine reduced the risk of delivery within 48 hours 

 Side Effects

– Nausea, flushing, headache, palpitations

 Contraindications

– Caution: LV dysfunction, CHF

 Dose (nifedipine)

– initial loading dose of 20 to 30 mg orally, followed by an 

additional 10 to 20 mg orally every 3 to 8 hours for up to 48 

hours, with a maximum dose of 180 mg/day



Magnesium sulfate for neuroprotection

– In utero exposure to magnesium sulfate provides 
neuroprotection against cerebral palsy and other types of 
severe motor dysfunction in offspring born preterm

– pregnancies at 24 to 32 weeks of gestation

• women with preterm premature rupture of membranes 

• preterm labor who have a high likelihood of imminent 
delivery (ie, within 24 hours)

• before an indicated preterm delivery

– Dose (4-6 g/first hour, than 1-2 g/hr)



Chemoprophylaxis for GBS

 Colonized women can transmit GBS to offspring, 

resulting in early-onset disease in neonates

 Chemoprophylaxis, if PPROM occurs or GBS test 

results are positive or unknown and preterm delivery is 

imminent

 ampicillin 2 g intravenously every 6 hours for 48 hours, 

followed by amoxicillin given for 7 days

 in penicillin allergy Cefazolin, Clindamycin or

vancomycin


