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Case presentation

 Your first patient is Ms. Gordo, a 34-year-old G2 P1, who is currently at 
15 weeks of gestation. The midwife has refered her to you because of 
her obstetrical history.

 Ms. Gordo reports no problems In the current pregnancy. In her last 
pregnancy she had labor induced at 35 weeke because her fetus was 
small for dates. At delivery the baby weighed 1,700 g. This child is now 2 
years old and at the 35th percentile for weight; she is otherwise 
apparently normal. 

 Ms. Gordo reports that she has had hypertension for several years and 
that she is currently being treated with labetalol 400 mg BID. She denies 
other significant past medical history or other medication use. She 
reports that she used to smoke cigarettes, but stopped recently; on 
further questioning she admits that her last cigarette was yesterday. She 
reports that her mother and aunt have hypertension and her aunt has 
diabetes.



Case presentation

 On physical examination, Ms. Gordo is an obese Caucasian female 
who is in no distress. Her blood pressure is 145/80 mm Hg, her pulse 
is 95 bpm, and she is afebrile. Her height Is 64 Inches and her weight 
Is 243 lb. The remainder of her physical examination is unremarkable. 
Her uterine size accorded with her dates. Laboratory examination 
previously obtained is unremarkable and a first trimester screen 
revealed a fetal size consistent with dates at 12 weeks, and a low risk 
for fetal Down syndrome or trisomy 18.



NEED TO KNOW
Risk Factors for Fetal Growth Restriction

 capacity for growth is reduced 
( constitutionally small)

growth has been stunted (IUGR)

Dose not endangered by the intrauterine 
environment

may be compromised and die in utero

Does not benefit from early delivery Early delivery



NEED TO KNOW

 An IUGR fetus will initially redirect the flow of oxygenated blood so 
as to protect the growth of critical organs (e.g., brain, heart) at the 
expense of the body corpus. Specifically, the resistance of the 
cerebral vasculature decreases, increasing blood flow and oxygen 
extraction. The brain continues to grow at normal, or near-normal 
rates, while the remainder of the body grows more slowly, leading to” 
asymmetrical” IUGR

 This condition is also called head-sparing. Fetuses that are 
constitutionally small are not typically asymmetrical, and this finding 
is an important due to the diagnosis of IUGR.

 Unfortunately, with continuing growth restriction brain growth may 
ultimately slow, and thus the severely IUGR fetus may also be 
symmetrically small.



Decision 1: Management

How should this patient be followed?

 A. Anatomy Survey at 18 to 20 weeks, growth ultrasound every 4 to 8 
weeks

 B. Anatomy survey at 18 to 20 weeks, growth ultrasound every 2 
weeks

 C. Ultrasound for growth beginning at 34 weeks

 D. Doppler of middle cerebral artery MCA weekly



 (Answer A)Growth scans are generally not performed more often 
than every 4 weeks as a screen

 (Answer B) growth scans every 2 weeks would not be expected to 
yield additional information.

 (Answer C) The prior fetus was growth restricted at 35 weeks, 
meaning that delaying ultrasound evaluation of growth to 34 weeks 
may potentially miss the early stage of the condition 

 (Answer D) Doppler of the MCA has been used investigationally, but 
it is not a first-line study in the diagnosis of IUGR in clinical practice



Case continues

 Ms. Gordo has a normal second trimester screen, and an anatomy 
survey at 20 weeks is unremarkable.

 Her blood pressure continues to average 145/80 mm Hg. At 24 week, 
she returns for an ultrasound for fetal growth; the fetal weight Is In 
the 35th percentile, and all measurements are symmetric

 She ask if she should be concerned that the weight is lass than 
average



NEED TO KNOW

Fetal Weight Estimation by Ultrasound

p fetal biparietal diameter

p head circumference

p Abdominal circumference

p Femur length



NEED TO KNOW 

 Once the weight estimate is calculated. it is expressed as a percentile 
of the expected weight for gestational age

 The percentile given depends on two additional issues:

p The gestational age

p The expected weights of fetuses or infants at different gestational 
ages in the population

p Optimally, fetal weight and weight percentile will be calculated using 
the same technique at every examination.so that valid comparisons 
can be made



CASE CONTINUES

 You reassure Ms. Gordo that a 35th percentile fetus Is within the 
normal range. You note that the fatal measurements are symmetrical, 
and that the amniotic fluid volume and placenta ant normal. 

 You continue to follow her for prenatal care, but note that the fundal 
height is difficult to assess due to her obesity. 

 At 26 weeks, Ms. Gordo has a normal 50-g glucose screen for 
diabetes



CASE CONTINUES

 At 28 weeks, Ms. Gordo returns for another ultrasound fetal weight 
estimate. At this time, the head measurements are consistent with 28 
weeks, the femur is consistent with 27 weeks, and the abdomen with 
26.5 weeks. The fetal weight is at the 20th percentile

 You are suspicious that the fetal growth may be lagging, and 
schedule her for a repeat ultrasound in 3 weeks.

 At 31 weeks, the fetal weight is at the eighth percentile, and the fetus 
is asymmetric, with the head having a size of 30 weeks and the 
abdomen at 27 weeks

 A biophysical profile (BPP) performed at the time of ultrasound Is 8/8 
(no nonstress test NST performed).



Decision 2: Management

What are the appropriate components of monitoring in this patient?

 A NST once or twice a week

 B. BPP three times weekly

 C. Uterine artery Doppler weekly

 D. Umbilical artery (UA) Doppler daily



 (Answer A) With the diagnosis of IUGR, the fetus is at risk from the 
intrauterine environment, and fetal testing is indicated to evaluate 
whether the fetus is in imminent danger of intrauterine death. The 
most common testing modality is the NST, which can be performed 
once or twice a week

 (Answer B) With a normal NST and/or BPP, the risk of fetal death is 
low in the next several days, BPP three times would not be indicated. 

 (Answer C) Uterine artery Doppler values may be abnormal in IUGR. 
but there is presently no protocol incorporating uterine artery 
Doppler for the management of the IUGR pregnancy

 (Answer D) UA Doppler may be of additional value, although it would 
not be performed daily.



NEED TO KNOW
 The object of antenatal fetal testing is to reassure the practitioner that the fetus is 

unlikely to die in utero from chronic causes in the ensuing 5 to 7 days

 NST, BPP, modified BPP, and contraction stress test



NEED TO KNOW

 In a fetus with IUGR, Doppler interrogation of fetal vessels can also 
help to predict the fetal course and the onset of fetal hypoxic 
compromise

 A/R EDV:The alterations in the diastolic flow in the UA are among the 
first Doppler findings; decrease in umbilical arterial diastolic flow 
would indicate an increase in resistance in the placenta

 MCA: Head-sparing can be demonstrated by an increase in diastolic 
flow in the MCA. indicating reduced resistence in the cerebral 
circulation

 DV: Venous findings occurs later in the course of IUGR





CASE CONTINUES

 You elect to follow Ms. Gordo using a regimen of twice weekly 
modified BPP and once weekly UA and DVDoppler values 

 At 33 weeks of gestation, you are called by the antenatal testing unit, 
because the UA Doppler has revealed absent end-diastolic flow for 
the first time.

 Her NST is nonreactive and her BPP Is 6 of 10, with reduced amniotic 
fluid volume



Dedsion 3: Management

What is the appropriate management of absent end-diastolic flow in 
the UA?

 A. Emergent cesarean delivery

 B. Immediate induction of labor

 C. Amniocentesis, delivery if mature

 D. Immediate maternal glucocorticoid therapy, delivery after 48 

       hours



 There is little scientific evidence to guide management in this case. 
but the preponderance of expert opinion favors option D



CASE CONCLUSION

 You administer betamethasone and maintain Ms. Gordo on fatal 
heart rata monitoring for the next 48 hours

 You  then attempt to induce labor; however, the fetus does not 
tolerate uterine contractions, and you perform a cesarean delivery of 
a 1,780-g male Infant with Apgarscore of 6/8 at 1 and 5 minutes

 Ms. Gordo does well and is discharged on the fourth postpartum day

 Her son remains in the special care nursery for 2 weeks due to poor 
feeding efforts but is eventually discharged home in good condition



Definition

 FGR   <10th centile   EFW and/or fetal AC

 SGA   <10th centile   newborn weight

 AGA

 LGA   >90th centile 
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IUGR vs SGA 

 IUGR 

    pathologically impaired growth

    may be <10th  centile or >10th centile 

l SGA 

    pathologically  impaired growth 

    constitutionlly  small



FGR vs SGA 

 IUGR : A fetus with pathologically impaired growth varying degrees

 SGA:   A fetus who is below the tenth centile for gestational age for 
weight, length and head circumference



Risk factors for intrauterine fetal growth 
restriction

 Maternal                                                Fetal
 Age extremes                               Aneuploidy
 Smoking                                       Structural abnormalities
 Previous growth restriction or      Multiple pregnancies
    intrauterine fetal death
 Congenital or acquired                 Fetal infection
    thrombophilia
 Recreational drugs
 Pre-existing medical conditions
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Perinatal problems associated 
with FGR

 Fetal distress during labour(3-5X)

 Meconium aspiration 

 Neonatal acidosis

 Polycythemia

 Hypoglycemia

 Necrotizing enterocolitis

 Impaired growth and development



FGR  Morbidity and Mortality

 Manning 1995



Screening and diagnosis

 The accuracy of the pregnancy's dating

LMP  

The first-trimester ultrasound 

Embryo sac (cm)  +4.5(weeks)

crown-rump length CRL  (cm)           +6.5(weeks)

<6cm
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Detecting the FGR fetus

Tests of fetal size

 Mother's weight 

 Mother's symphysis  fundal height measurement 

 Fetal biometry on ultrasound
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Screen for FGR  UA-PI 33



Screening

 Uterine Artery Doppler pulsatility index(PI)

   11-14wks 

Increased  UA PI with notching 

FGR LR9.1   Severe IUGR  LR14.6
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Fundal height
 Serial measurements of fundal height

 Measurements <2cm in 4 wks

 Detects 64% of IUGR fetuses



Screen  Biochemistry

 AFP(15-21wks)     OR  0.9

 Pregnancy-associated plasma protein A PAPP-A(10-14wks)  OR 2.8

 AFP    +PAPP-A   OR 8.5

 Other  β-Hcg PLGF AFP PAPP-A…
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Antenatal Monitoring

 Fetal biometry

 Serial measurements 2-3wks 

Normal growth: Head(BPD HC)+AC+FL

Abnormal growth: Head or abdomen or limbs



Calculation of EFW

 Hadlock formula:

Log10 weight=1.326-0.00326 AC X FL +0.0107 HC +0.0438AC +0.158FL



Antenatal Monitoring

 Gardosi  et al   GROV (gestation-related optimal weight)

www.gestation.net  



Antenatal Monitoring

  Amniotic fluid assessment

 <5cm



Antenatal Monitoring

  Fetal heart rate monitoring 

 Cardiotocography CTG   

 baseline /variability/ cyclical changes



Antenatal Monitoring

 Biophysical Profile 

 Tone                3

 Breathing        1

 Movements    2

 AFI

 CTG



Antenatal Monitoring

  Doppler 

  Umbilical Artery (UA)

 Placental vessel resistance raise



Doppler 
studies

 Umbilical artery S/D
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Early signs of FGR

 Middle Cerebral Artery(MCA )

 MCA PSV   PI
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Late signs of FGR

 Ductus Venosus (DV )
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Investigation 
and 
monitoring

47



Management

Interventions
 without any proven significant effect
  maternal nutrition supplementation
 hormone therapy
 plasma volume expansion
 amino acids  administration
 maternal O2 therapy
 nitric oxides
 bed rest
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Management

Timing
 timing of delivery is important 
 tailored to each individual case
 gestational age/EFW/Doppler studies/AFI
 fetal activity/Cardiovascularchanges/Maternal wellbeing
 After 34 weeks, delivery within a short time should be 

considered
 Before 34 weeks, administration of corticosteroids
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Managment

Mode of delivery
 Gestational age /favourability of the cervix/ the severity 

of the growth restriction

 UA Doppler show absent or reversed end-diastolic  flow 
then C-section is often the preferred mode

 UA Doppler shows increased PI and a favourable cervix, 
vaginal delivery success rate 75% 
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Timing the delivery of the FGR fetus

 Early- onset FGR

 Abnormal UA---Abnormal UV 4~6wks

 Late-onset FGR

 36  37 38  39 
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Further reading
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CASE PRESENTATION

 Ms. Hernandez, a 30-year-old Hispanic G2 P1 presents for her first 
prenatal visit

 By her last menstrual period she is 15 weeks pregnant

 She reports no problems in this pregnancy up to this point

 No significant medical history and no prior surgeries.

 She does state that in the past 18 months she has successfully 
participated in a weight loss program and has lost 75 lbs

 In her last pregnancy she was diagnosed with gestational diabetes.

 In that pregnancy, she had a vaginal delivery of a 4,600g infant, 
which was a difficult delivery that induced a tear Into her rectum.



CASE PRESENTATION

 On physical examination, she is an obese woman in no distress

 Her blood pressure is 130/60 mm Hg, HR is 95 bpm

 Her height is 62 inches and her weight is 240 lb, BMI 44

 Her physical examination Is unremarkable 

 Her fundal height is difficult to auess, but an ultrasound is consistent 
with her last period

 She asks if this baby will also be large



Fetal Macrosomia 

 In relation to macrosomia, there are three terms/criteria that are 
relevant. 

 Macrosomia is not formally defined, although most clinicians refer to 
a macrosomic infant as growth of a fetus beyond 4,000 or 4,500 g, 
irrespective of gestational age.

 Large for gestational age refers to a fetus with an estimated fetal 
weight above the 90th percentile for gestational age

 The third criterion is the estimated fetal weight at which an elective 
cesarean delivery should be offered to the patient

  As defined by the American Congress of Obstetricians and 
Gynecologists (ACOG), this is 4,500 g for a gestational diabetics and 
5,000 g for nondiabetics.



Fetal Macrosomia

 The third criterion is the estimated fetal weight at which an elective 
cesarean delivery should be offered to the patient

  As defined by the American Congress of Obstetricians and 
Gynecologists (ACOG), this is 4,500 g for a gestational diabetics and 
5,000 g for nondiabetics.



Fetal macrosomia 

 Increase in fetal and matemal morbidities

 Long term health problems for the baby

 Diabetes/Obesity/Metabolic syndrome

MOTHER FETUS
Cesarean delivery Brachial plexus injury

Perineal tears Clavicular fracture

Sphincter injuries Low APGAR score

Postpartum hemorrhage NICU admission



Cause

 an increased intrinsic growth potential of the fetus(50% ～ 60%）

 increased fetal growth due to matnnal metabolic derangements 
(most commonly diabetes), （35% to 40% ）

 certain genetic diseases that are rare



Cause

 Intrinsic growth potential, the most common reason cited for 
macrosomia

 the rate of macrosomia varies depending on the population studied

 The rate (defined as birth weight >4,000 g) 

p  4% in Japanese

p  11% in Latinas

p  20% in Scandinavians and Samoans



Cause

 The most common genetic cause of macrosomia is Beckwith-
Weidemann syndrome (BWS)

 1: 12,000 births

p Large retal size

p Omphalocele

p Macroglossia

p Increased risk for neoplasms



Cause-metabolic

 The increased fetal growth may be nonsymmetrical

 Disproportionate trunk growth with chest/head and shoulder/head  ratios larger than 
that in infants of normal glycemic  mother

 Increased incidence of shoulder dystocia



Cause-metabolic

 Insulin levels are predictive of fetal size

 Amniotic fluid and cord blood insulin and C-peptide levels in diabetic mothers at 
term correlate directly with neonatal fat mass

 Umbilical cord insulin Ievel at delivery correlate directly with fetal weight



Cause-metabolic

 Even in the absense of overt hyperglycemia,

 Increased maternal plasma insulin is associated macrosomia

 Insulin-like growth factor (IGF) is  associated with fetal overgrowth

 Cord serum IGF I and II levels in macrosomic neonates of diabetic 
mothers has been reported to be SEVEN times that of 
nonmacrosomic infants of nondiabetic mother



Decision 1: Counseling

Given this history; what factor confers the highest risk for macrosomia 
in the current pregnancy?

 A. Obesity

 B. Prior gestational diabetes

 C. Prior macrosomic fetus

 D. Maternal age



Answer A

 Maternal weight (Answer A): both prepregnancy obesity 
and excessive weight gain during pregnancy are risk 
factors for macrosomia

 Threefold if prepregnancy BMI > 40

 onefold to twofold if gained excessive weight



Answer B

 Gestational diabetes may recur in this patient and may be associated 
with increased fetal growth and macrosomia

 Optimal treatment of the diabetes can reduce this risk (from about 
14%-6% in one study)



Answer C

 The recurrence rate for fetal macrosomia is up to 32%

 10 times the background rate.



Answer D

 Studies have linked maternal age to an increased risk of macrosomia

 The data is confounded by variables such as obesity and diabetes

 One of the largest studies of fetal macrosomia and associated 
shoulder dystocia did not find a correlation between maternal age 
and fetal birth weight when corrected for other variables such as 
diabetes and maternal obesity



 An increased risk of macrosomia (4,000 or 4,500 g) 

 DOSE NOT justify an elective cesarean delivery

 unless the ACOG fetal weight criteria are met



CASE CONTINUES

 Prenatal labs are performed, including a 1-hour glucose challenge 
test because of the risk factors for gestational diabetes

 The blood glucose level is 128 mg/dl after a 50g glucose load, which 
is interpreted as normal

 The second trimester serum screen predicts a low risk for fetal Down 
syndrome

 The 20-week fetal anatomy survey is unmarkable



Decision 2: Follow-up

Given this patient's history and prenatal course, how would you go 
about monitoring her fetal growth?

 A. Fundal height assessment at each visit

 B. Ultrasound for fetal growth at 2-week intervals

 C. Maternal glucose monitoring fasting and postprandial

 D. Maternal weight gain monitoring



 Fundal height assessment in conjunction with palpation of the fetus 
is an inexpensive and reasonably  accurate method of assessing fetal 
growth

 Serial ultrasound is also a reasonable choice for following fetal 
growth, but it would not be performed every 2 weeks



 In the absence of maternal diabetes, frequent maternal blood 
glucose monitoring is not useful

 Excessive maternal weight gain may increase the risk of macrosomia, 
monitoring maternal weight is not an effective method of assessing 
fetal weight gain



CASE CONTINUES

 Ms. Hernandez' repeat glucose challenge test at 25 weeks remains 
negative

 Her follow-up growth scans at 28 and 32 weeks reveal an infant that 
is in the 85th and 91st percentile for estimated fetal weight

 She has gained 281b throughout the pregnancy

 EFW is 4,200 g at 37 weeks



Decsion 3: Delivery planning

Given this patient's history and prenatal course. what is the  best 
management?

 A. Immediate cesarean delivery

 B. Immediate induction of labor

 C. Cesarean delivery at 39 weeks

 D. Allow the patient to go into spontaneous labor



 Immediate cesarean delivery at 37 weeks would not be appropriate  in any pregnancy 
without an indication for shortening the pregnancy

 Does not exist in this case

 Induction of labor for a large fetus with “impending” macrosomia has been studied 
previously

 labor induction to avoid macrosomia does not appear to reduce the cesarean delivery 
rate



 Cesarean delivery at 39 weeks is not currently indicated

 With an estimated fetal weight of 4,200g at 37 weeks, one

   would expect a fetal weight of 4,600 to 4,700g at 39weeks

 The value that would not indicate operative delivery



 Allow the patient to go into labor

 At this point (37 weeks), there is no intervention that can be shown 
to improve outcome when compared with allowing the natural 
processes of labor and delivery to occur



Indicates for a planned cesarean 
delivery

 EFW > 5,000 g /ACOG recommendation 

 A past history of rectal tear or maternal procedures for urinary or 
fecal incontinence

 A history of severe shoulder dystocia in the prior pregnancy

 Maternal request



CASE CONTINUES

 You dlscuu the various delivery options with Ms. Hernandez after 
reviewing the records of her previous delivery

  Her previous delivery was remarkable for delivery of a 4,650-g male 
infant vaginally

  There was a mild shoulderdystocia documented, but the Apgar score 
was 7 and 9 at 1 and 5 minutes

  A partial third-degree tear was repaired In layers
  Ms. Hernandez states that her son is now 3 years old and developing 

normally; he remains large for his age.
 She feels that the current fetus is smaller than her son, and she denies 

any symptoms of fecal or urinary incontinence
 After discussion, you and Ms. Hernandez elect to await spontaneous 

labor, with the plan that you will consider labor induction if she has not 
delivered by 41 week



CASE CONTINUES

 At 39 weeks and 4 days, Ms. Hernandez. arrives in labor and delivery 
complaining of regular uterine contractions

 The cervix is 4 cm dilated and 80% effaced, the vertex at -1 station. 

 Your estimated fetal weight is 4,800 g



NEED TO KONW

 Fetal Weight Estimation in the Large Fetus

 Fetal weight can be estimated by palpation of the fetus

 (Fig. 21.1) or by ultrasound

 Manual palpation can also be used to assess fetal presentation and 
station

 Ultrasound measurement can be used to assess the fetal weight 
using a variety of published algorithms

 The mother can be asked her opinion about the weight of her fetus

 Maternal perception may have similar accuracy,



NEED TO KONW



CASE CONCLUSION

 Ms. Hernandez tells you that this baby feels about the same size as 
her last one

 Her vaginal examination is 7 cm dilated, with the fetal vertex at +1 
station

 She delivers vaginally after a 40-minute second stage

 no perineal laceration

 Her baby is a girl weighing 4,950 g, with Apgar score of 8 and 9 at 1 
and 5 minutes

 Mother and baby do well and are discharged home on the second 
day after the delivery



Large for gestational age  and 
fetal macrosomia
 LGA :EFW > 90th centile

 Macrosomia: 4000g,4200g,4500g

 12% singletons >4000g in England 2010-2011
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Complications of LGA

                   fetal                                          infant 
 Dystocia and should dystocia           leukemia 
 Birth trauma                                         Wilms tumor    
 Brachial plexus injuries                        Osteosarcoma         
 Low APGAR scores
 Hypoglycemia 
 Polycythemia
 Hypocalcemia
 Jaundice
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Complications of  LGA

      Mother 

 C-section 

 Perineal trauma 

 PPH
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Risk Factors for Macrosomic 
Infants
 Diabetes

 Maternal obesity

 Postterm pregnancy

 Previous LGA or macrosomic infants 

 Maternal stature 

 Multiparty

 AMA

 Male  infant
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Diagnosis

 Clinical

 Ultrasound

 AFI(60th centile)+EFW(>71st centile)  85%

 Serial sonographic measurements
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LONG-TERM consequences

 Adult obesity

 Hypertension

 Impaired glucose tolerance
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Treatment 

 Prevention 

 Surveillance 

 Induction of labor ?
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Disorders of amniotic fluid

Oligohydramnios 

 AFI <5 cm

p Chronic uteroplacental insufficeinecy

p Decreased urine production

p PROM

94



Treatment for oligohydramnios

 Induction for labour 

 Amnioinfusion
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Disorders of amniotic fluid

Polyhydramnios 

 AFI >25 cm AFV > 8cm

 Congenital  anomalies

 Diabetes

 Hydrops 

 Multiple gestations
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Treatment for Polyhydramnios

 OGTT test 

 Ultrasound

 Watch out  CORD PROLAPSE 
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Postterm pregnancy

 >42 weeks` gestational age 

 >294 days past LMP

p Marcrosomic infant

p Oligohydramnios 

p Meconium aspiration 

p Intrauterine feta death

p Dysmaturity syndrome
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Take a rest 99



Multiple Gestations

 King of the obstetric 
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Twin pregnancy 103



Twin pregnancy

 Preterm labor

 Placenta previa 

 Cord prolapse 

 PPH

 Cervical incompetence

 GDM

 Preeclampsia
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What`s more 

 Determination of Aminonicity

 Determination of Aminonicity

 Determination of Chorionicity
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DCDA 106



MCDA 107



Abnormal Twinning 108



Abnormal Twinning 109



TTTS 110



Key points
 The twin-to-twin transfusion syndrome (TTTS) is a  complication of monochorionic 

multiple gestations resulting from vascular communications in the placenta 
(chorangiopagus), such that one twin is compromised and the other is favored

 The prognosis is poor, with a perinatal mortality  rate ranging from 60% to 100% for 
both twins
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keypoints

 TTTS is almost exclusively found in monochorionic twins 
and is estimated to occur in 5% to 15% of monochorionic 
twin pregnancies

 Sonographic criteria for the diagnosis of TTTS include: (1) 
like sex, (2) monochorionic twins, (3)  polyhydramnios in 
one sac, oligohydramnios in the other sac with or without 
characteristic Doppler or echocardiographic changes
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keypoints

 Expectant management is not recommended due to poor perinatal 
outcomes associated with the disorder

 Treatment depends on the gestational age and severity at diagnosis
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keypoints

 Current treatment options for severe TTTS include:

    (1) serial reduction amniocentesis, (2) amniotic 
septostomy, (3) laser ablation of the anastomoses,

     and (4) intrafetal radiofrequency ablation

  Laser ablation appears to be a promising treatment for 
severe TTTS diagnosed in the mid-trimester.

 Nonetheless, further studies are still needed to assess 
long-term pediatric outcome
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INCIDENCE

 occur in 5% to 15% of MCMA

 Wide spectrum 

     loss of both fetuses

     polyhydramnios

     PROM

     Spontaneous premature delivery
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Mo-Mo twins 

Cord entanglement 

Admission to the hospital from weeks 28 to 34

Deliver via Cesarean section
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