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Editorial



It is a great pleasure to present to you FOGSI Focus on “Fetal Medicine”.

I congratulate the efforts of my Vice President of FOGSI Dr. Prashant

Acharya for making it possible to bring out FOGSI Focus on Fetal

Medicine. All the contributors have done great job in making this focus very

informative. This is an extremely necessary knowledge capsule we all as

obstetricians need to know.

I am sure that this information provided in this FOGSI Focus will

tremendously help FOGSI members know and understand all related to

Fetal Medicine.

Good luck to all of you.

With warm regards,

Dr. P. K. Shah

President,

FOGSI

President’s Message
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Appendix 2

Detection rate of different fetal anomaly

Fetal anomaly Chance of being seen

Spina bifida 90%

Anencephaly 99%

Hydrocephalus 60%

Major congenital 25%

Diaphragmatic hernia 60%

Exomphalos/gastroschisis 90%

Major kidney problems 85%

Major limb abnormalities 90%

Cerebral palsy Spasticity Never seen

Autism Never seen

Down syndrome May be associated with heart and bowel problems about 40% and detection

rate is as per described in table 1 – Always diagnosed after fetal Karyotyping.

heart problems
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Appendix 3

Ultrasound for Screening for Aneuploidy

Sonography "markers" for aneuploidy – Soft marker is a normal finding on USG, which increases

the risk of fetal aneuploidy to the fetus.

Nuchal fold thickness in posterior fossa view - NF (>5 mm) --- 10

Echogenic foci in heart (ECF) ---- 1

Echogenic bowel (equivalent to bone density) -----3

Dilated renal pelvis (> 5 mm AP) ----- 1

Short femur ------ 1.1

Short humerus ------- 1.5

Associated major defect ------ 5

Borderline Ventriculomegaly ------ 9

Choroid plexus cyst

Ventriculomegaly (> 10 mm at the atrium)

Megacysterna magna

Cleft lip

Talipes

Sandal gap

Clinodactyly

Clenched hand

Two-vessel cord

Likely hood ratio (LIKELYHOOD RATIO :) is known for only NF, ECF, Echogenic bowel, short

Femur, short Humerus, Ventriculomegaly and pyelectasis so calculation of risk for T21 is

possible with only these soft markers.

Maternal age (> 35 yrs)

Positive Serum screening results

Increased Nuchal translucency (11-13+6 week scan)

Major markers ---- LIKELYHOOD RATIO :

Minor Markers

Other risk factors
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Appendix 4 Maternal age risk “a priori”

Maternal Age Trisomy 21

12 weeks 16 weeks 20 weeks 40 weeks

20 1068 1200 1295 1527

25 946 1066 1147 1352

30 626 703 759 895

31 543 610 658 776

32 461 518 559 659

33 383 430 464 547

34 312 350 378 446

35 249 280 302 356

36 196 220 232 280

37 152 171 185 218

38 117 131 142 167

39 89 100 108 128

40 68 76 82 97

41 51 57 62 73

42 38 42 46 55

* Many cases present late in pregnancy or even after birth

Year published 2011 - FOGSI
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Advances in biochemical screening combined with the excellent

display of fetal dysmorphology afforded by technological advances

in ultrasound equipment have resulted in a paradigm shift in the

diagnosis of chromosomal abnormalities in the fetus, from the

second trimester to the late first trimester. The accuracy of

diagnosis as reported in multiple large series(1,2) from various

parts of the globe over the past decade and a half, has pushed both

screening and diagnostic testing for chromosomal disorders to the

window now referred to as the 11-13 weeks 6 days scan. This

section discusses techniques and clinical implications of

ultrasound screening in the first trimester.

The advantages of early diagnosis, apart from the ease and safety

of first trimester termination, include social privacy for the couple

since pregnancies can remain unannounced at this stage, and, a

fairly lesser degree of parental fetal bonding resulting in an easier

situation with reference to coping with a loss. From a perspective

of accuracy as well, first trimester screening far exceeds that of

the second trimester triple test and genetic sonogram.

Importantly, nuchal translucency, the cornerstone of diagnosis,

may regress by 14 weeks of gestation.

Additionally, the 11-13 weeks 6 days scan offers a fairly good

delineation of normal fetal anatomy(3), identification of several

major structural anomalies, confirmation of chorionicity and

amnionicity in multifetal pregnancies and holds great promise for

screening for prematurity, pre eclampsia and neural tube defects.

Recent data have shown chorion villus sampling after 10 weeks to

be as safe in experienced hands as amniocentesis and this has

pushed the advantages of first trimester screening further.

Statistical Perspective and Natural History of Chromosomal

Abnormalities

Chromosomal anomalies may be numerical or structural and it is

the former that lend them easily to ultrasound recognition.

Structural chromosomal anomalies and single gene disorders can

be diagnosed by laboratory evaluation after ultrasound guided

invasive procedures.

The incidence of chromosomal anomalies decreases with

gestational age. The incidence especially that of trisomy 21

increases with maternal age(4).
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The incidence of chromosomal anomalies is as high as 50-60% in abortuses and about 0.7% in

newborns. The high rate of early abortions, second trimester abortions, fetal demise and still

births in chromosomally abnormal zygotes accounts for this markedly reduced incidence at

birth compared to the antenatal period.

The common aneuploidies at birth include Down's syndrome (trisomy 21), Edward's syndrome

(trisomy 18), PatauSydrome (trisomy 13), Turner's Syndrome (Monosomy X), Triploidy and sex

chromosome disorders.

70-80% of trisomy 21 babies are born to mothers who are less than 35 years old. This makes

universal screening imperative.

Ultrasound parameters for the detection of Down's Syndrome in the first trimester include the

nuchal translucency (NT) as the most well defined and studied parameter, evaluation of the

nasal bone (NB), fronto-maxillary facial (FMF) angle, ductusvenosus (DV) flow velocity

waveform, tricuspid regurgitation (TR) and fetal heart rate. Additional parameters that have

received attention in the literature and are used by some groups include maxillary length, ear

length, megacystis, flat iliac wings and early onset growth restriction.

Other parameters that the software accounts for are the gestational age assessed by the crown-

rump length, maternal age, ethnicity, smoking, IVF and number of fetuses with chorionicity.

The term nuchal translucency refers to the anechoic stripe visible just internal to the skin stripe

at the level of the back of the fetal neck. It is consequent to the subcutaneous accumulation of

fluid in the fetal neck in the first trimester. The term translucency is used irrespective of

thickness, extent or presence of septations. The incidence of chromosomal abnormalities and

structural anomalies is related to the thickness rather than the appearance. The translucency

usually resolves in the second trimester but may persist as a cystic hygroma or nuchal edema.

Thickening of the translucency has a multifactorial cause including cardiac failure, superior

mediastinal compression causing venous congestion, altered composition of extracellular

matrix, abnormal or delayed development of the lymphatic system, abnormal fetal lymphatic

drainage consequent to decreased fetal movements and fetal anemia. Consequently, anomalies

encountered in fetuses with a thickened nuchal translucency include chromosomal anomalies,

cardiac defects, pulmonary malformations, skeletal

dysplasias, congenital intra-uterine infections,

metabolic disorders and hematological disorders.

The criteria to be met for an accurate assessment of

the nuchal translucency include 1) a true sagittal

section, a crown-rump length of 45-85 mm 2)

magnification of the image so to include only

inclusion the head and 3) upper third of the thorax

and a neutral position of the fetal neck. 4) Care has to

be taken to distinguish between the amnion and

nuchal skin and 5) to exclude the presence of the

umbilical cord near the fetal neck. The maximum

Parameters for First Trimester Screening

Nuchal Translucency

Fig 1
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thickness of the anechoic region should then be measured with the + calipers. The caliper

should not be in the lucent area and should merge with the white of the margins of the lucency.

Fig. 1 shows a scan fulfilling these criteria.

The NT increases with gestational age and, therefore, it is necessary to interpret it in the

perspective of the crown-rump length. Normal values range from 1.2 to 2.1 mm at 45 mm upto

1.9 to 2.7 mm at 84 mm (2). A small but definite number of normal fetuses have a thickened

nuchal translucency. A pregnancy should, therefore, never be terminated on the basis of this

finding alone. In screening, patient-specific risks are obtained by multiplying the maternal age

and gestational age related risk (derived from software/charts) by a “likelihood ratio” (LR). This

LR, unlike the biochemical value of Multiples of Median (MoM), depends on the difference(5)

(Delta value in mm) in the measured NT from the median NT for that crown-rump length.

Multiple ethnicity specific charts are available in standard textbooks and free of cost on the

Internet.

There is no association between thickened NT and biochemical parameters and, therefore,

these can be combined to enhance the detection rates in a screening program.

The nasal bone is absent or hypoplastic in 69% of fetuses with trisomy 21 in the 11-13 weeks 6

days scan period(6). It is, therefore, useful to assess it for screening for trisomy 21 during this

period. It must be remembered, however, that the nasal bone may be absent or hypoplastic in

1.4% of chromosomally normal fetuses, in a significant number of normal Afro-Caribbeans, and

that the incidence of absence decreases with gestational age and CRL(7). The incidence

increases with an increase in NT thickness. The nasal bone is

absent in 50% of trisomy 18 fetuses and 30% of trisomy 13 fetuses.

Technically, the section for assessment and measurement is the

same as for the NT. The transducer should be parallel to the

direction of the nose. Three lines are clearly evident in this section

as shown in Fig. 2. Although the Fetal Medicine Foundation does

not recommend measuring the nasal bone and assessing it

subjectively, some authors have published reference charts.

The facial angle is the quantification of the flat facial profile seen in

fetuses with trisomy 18(2). This is also known as the fronto-

maxillary facial angle (FMF angle). Since the maxilla is small and

set back in these fetuses, the angle

becomes wider. Including the angle in

the software improves performance of screening. The facial angle

decreases with an increase in CRL and the software must, therefore,

include the CRL. The angle is measured in the same image as the NT

and NB. The angle is measured between a line along the superior

surface of the palate and a line drawn from the antero-superior

corner of the maxilla to the anterior surface of the frontal bones (Fig.

3). As a rough guide, the facial angle decreases from about 83

degrees at a CRL of 45mm to 75 degrees at a CRL of 84 mm.

Fetal Nasal Bone

Fetal Facial Angle
Fig 2 : Appropriate section through the
cranium & upper thorax showing the

nasal skin, nasal tip, nasal bone, palate
and nuchal translucency. Note that

the nasal bone is thicker & brighter than
the overlying skin. The nose is parallel to
the transclucer and to the skin surface.

Fig 3 : Mid-sagittal section showing
the placement of lines for assessing
the facial angle. Note also the thick
nuchal translucency of this trisomy

21 fetus.

FOGSI FOCUS 2012
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DuctusVenosus

Tricuspid Regurgitation

Other Parameters

Abnormal ductusvenosus flow in the 11-13 weeks 6 days

scan is associated with chromosomal anomalies, cardiac

abnormalities and adverse fetal outcomes(9). 80% of

trisomy 21 fetuses and about 5% of normal fetuses show

decreased or reversed flow in the a wave10 (Fig 4). This

has a weak correlation with abnormal NT measurements

and, therefore, serves as an independent marker for

improving screening. However, delineation requires

operator skill and time, and this marker, therefore, is

being used largely by tertiary centers to fine tune

borderline risks.

Evaluation of tricuspid flow has been shown in recent studies to enhance performance of first

trimester screening(11). The documentation of tricuspid regurgitation increases the risk for

trisomy 21 as well as for cardiac defects. The incidence is related to nuchal thickening and

decreases with increasing CRL.

An apical four chamber view is obtained and the sample volume is

positioned across the tricuspid valve. The angle with the

interventricular septum should not exceed 30 degrees and the

gate should be 2-3 mm wide (Fig 5). TR is diagnosed if it is found

during at least half of the duration of systole and with a velocity of

greater than 60 cm/sec. The latter cut-off is important because

aortic or pulmonary arterial blood flow can produce a velocity of

up to 50 cm/sec at this period of gestation.

Fetuses with TR that have a normal karyotype should be followed

up carefully to assess for cardiac anomalies.

Underdevelopment of the maxilla is present in 50% of fetuses with trisomy 21. These fetuses

have a median maxillary length that is 0.7 mm less than the normal median for crown rump

length. The independent significance of this length is diluted by the observation that there is a

very significant association between maxillary length and nuchal thickness as also between

maxillary length and hypoplasia of the nasal bone. It is, therefore, not in routine use.

Trisomy 21 fetuses have a short ear length. However, the degree of deviation from the normal

median for CRL is too small for this to be useful. Similar logic exists for femur and humeral

lengths during the 11-13 weeks 6 days scan window.

A single umbilical artery shows a sevenfold increase in the risk of trisomy 18 but no such

association with trisomy 21.

An abnormal longitudinal urinary bladder length (megacystis) is defined as a length of 7 mm or

more. When the length is 7-15 mm, the incidence of trisomy 13 and 18 is 20%. In

chromosomally normal fetuses there is spontaneous resolution of megacystis in 90% of cases.

19

Fig 4 : Reduced forward flow in the "a" wave of
the ductus venuses flow velocity waveforms.

Fig 5 : Placement of Doppler gate
over the tricuspid valve.
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When the bladder diameter exceeds 15 mm the incidence of chromosomal anomalies is 10%(5).

The presence of megacystis increases the likelihood of trisomy 13 and 18 by a factor of 6.7.

There is a mild increase in heart rate of trisomy 21 fetuses. However, this factor does not

improve screening for trisomy 21.

Thickened nuchal translucency, absent or hypoplastic nasal bone and the facial angle represent

the quantified equivalent of the classical trisomy 21 features as first described by Langdon

Down: a skin that is too large for the body, a small nose and a flat face. Doppler evaluation of the

tricuspid valve and the ductusvenosus yield characteristics that enhance the performance of

screening using maternal age, NT, NB and biochemistry.

In day-to-day practice, most centres determine a risk calculation based on maternal age, PAPP-

A, free beta HCG, CRL, NT in the background of maternal weight, ethnicity, IVF, number of

fetuses and smoking(12). A risk of 1 in 50 or more represents a high risk and an indication to

offer invasive testing. A risk of 1 in 1000 or less implies a low risk and these patients are offered

a second trimester genetic sonogram at the time of the anomalies scan. A risk of 1 in 51 to 1 in

999 represents an intermediate risk. These patients undergo reassessment of risk assignment

using likelihood ratios from assessment of the NB, Facial angle, TR and DV studies. The new

risk is then used to assist the decision making for invasive diagnosis. Various centres use cut-

offs of 1 in 200 to 1 in 300.

Combining maternal age, biochemistry, NT and NB between 11-13 weeks 6 days yields a

detection rate of 96% with a false positive rate of 5%.
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Introduction

Maternal characteristics and obstetric history

Preeclampsia (PE), which affects 2% of pregnancies, is a major

cause of maternal and perinatal morbidity and mortality. In the

United Kingdom, the National Institute for Clinical Excellence

(NICE) has issued guidelines on routine antenatal care

recommending that at the first visit a woman's level of risk for PE

should be evaluated, by a series of maternal characteristics, such

as maternal age, body mass index, previous and family history of

PE, so that a plan for her schedule of antenatal visits can be

formulated. The aim of such early identification of women at

high-risk is to allow intensive maternal and fetal monitoring

leading to an earlier diagnosis of PE with the potential for

mitigating an adverse outcome. Additionally, there is evidence

from randomized studies on the prophylactic use of aspirin that

this may reduce the incidence of PE by about 50%, provided

treatment is initiated before 16 weeks. Stimulated by this

evidence that the prophylactic use of aspirin starting from early

pregnancy can result in halving of the prevalence of PE, several

recent studies have proposed the introduction of first-trimester

screening for the disease.

Effective screening for fetal aneuploidies is provided by a

combination of maternal age, fetal nuchal translucency thickness

and serum biochemistry. Based on the same principles of

screening for aneuploidies , a combination of maternal

demographic characteristics, including medical and obstetric

history, uterine artery pulsatility index (PI), mean arterial

pressure (MAP) and maternal serum pregnancy associated plasma

protein-A (PAPP-A) and placental growth factor (PlGF) have been

reported to provide an effective performance of screening for PE.

There are several factors including demographic characteristics

and components of obstetric history which are associated with an

increased risk for development of PE. The approach of classifying

women at high-risk based on certain factors such as maternal age

of 40 years or older, nulliparity, body mass index (BMI) of 30 kg/m2

1-3

4

5

6-8

9

6-8

Prediction of Preeclampsia
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or above, family history of PE and preexisting vascular disease, as recommended by NICE,

results in classification of a significant number of women as being at increased risk due to the

fact that each factor is treated as a separate screening test with additive detection rates and

false positive rates. The alternative approach is to estimate individual patient-specific risk by

combining maternal characteristics and obstetric history into an algorithm derived by

multivariate statistical analysis.

The multivariate analysis generates odds ratios for each individual maternal characteristic

based on the strength of association with PE which can then be used to generate individual

patient-specific risks. Therefore, in recent screening studies, these algorithms were generated

for early PE (requiring delivery before 34 weeks), intermediate PE (requiring delivery between

34 and 37 weeks) and late PE (requiring delivery after 37 weeks) instead of total PE to account

for differences in characteristics in the type of PE based on the association with gestational age

at delivery.7 Although, this approach is useful in estimating accurate patient-specific risks but

it generates three different risks for each type of PE based on different algorithms. Such a

subdivision of PE in different types could lead to the erroneous conclusion that early and late PE

are different diseases.

A new approach based on survival time models and competing risks, which treats gestational

age at delivery as a continuous variable allows for consideration of PE as a single

pathophysiological entity with a varying degree of severity. In this approach, the effect of

various risk factors is to modify the mean of the distribution of gestational age at delivery in

pregnancies with PE. In pregnancies at low risk for PE, the gestational age distribution is shifted

to the right with the implication that in most pregnancies delivery will actually occur before the

development of PE. In high-risk pregnancies, the distribution is shifted to the left and the

smaller the mean gestational age the higher is the risk for PE. Figure 1 shows the effects of

maternal characteristics (with 95% confidence intervals) on gestational age at delivery in

pregnancies with PE. The variables which increase the risk for development of PE include

advancing maternal age over 30 years, increasing weight, Afro-Caribbean and South Asian

racial origin, previous pregnancy with PE, conception by in vitro fertilization and a medical

history of chronic hypertension, type 2 diabetes mellitus and systemic lupus erythematosus or

antiphospholipid syndrome.

In pregnancies with PE, there is impaired

trophoblastic proliferation of maternal spiral

arteries, which leads to a state of high-

resistance in uteroplacental circulation.

This leads to increased impedance to blood

flow in the uterine arteries, which can be

assessed non-invasively by Doppler

ultrasound examination. In women with

established PE, this results in increased

pulsatility index in the uterine arteries but in

fact, these alterations in the uterine artery PI

predate the onset of the disease and in fact are

increased from as early as the first trimester of

10

11

12,13

Uterine artery pulsatility index

Biophysical markers
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pregnancy.

In unaffected pregnancies, the uterine artery PI is affected by certain maternal characteristics

and gestation and these factors should be adjusted for before comparisons between normal and

abnormal pregnancies are made. Uterine artery PI decreases with gestation and maternal

weight and is higher in women of Afro-caribbean origin than in other ethnic groups. The

decrease in impedance to flow with gestation is presumably the consequence of the

physiological trophoblastic invasion of the maternal spiral arteries and their conversion from

narrow muscular vessels to wide non-muscular channels. The relationship between uterine

artery PI and maternal weight is unlikely to be the consequence of enhanced trophoblastic

invasion in obese women but rather vasodilation in the uterine circulation due to the increased

levels of circulating estrogens associated with increased weight. After adjustment for these

characteristics, the values in each case are converted to a multiple of the unaffected median

(MoM) to allow for appropriate comparisons between affected and unaffected pregnancies. In

pregnancies with PE, there is an inverse relationship between uterine artery PI MoM and

gestational age at delivery – the earlier the gestation at delivery, the higher the uterine artery

PI. This is illustrated in the scatter plot in Figure 2 which shows the association of uterine

artery PI with gestational age at delivery in women with PE.

The diagnosis of PE is based on the

demonstration of raised blood pressure

(BP) and significant proteinuria during

the second half of pregnancy in

previously normotensive women. Along

with detailed assessment of maternal

history at the booking visit to identify

risk factors for PE, the measurement of

BP during antenatal visits also

constitutes the basis of screening for PE

throughout pregnancy. The BP

measurement is not only increased in

the second trimester in those women

destined to develop PE but there is

evidence suggesting that this increase

can be observed from as early as the

first-trimester of pregnancy. In

current clinical practice, although the

use of mercury sphygmomanometers remains the gold standard for noninvasive BP

monitoring, but there are concerns for both the clinical performance and safety of these

instruments. These problems have been largely overcome by the use of automated BP

devices measuring mean arterial pressure (MAP), but so far only one of these has been

validated for use both in pregnancy and in PE.

There is extensive evidence that there is considerable individual variability in BP and that the

first recording is often higher than subsequent ones. In addition, it is also recommended that

the blood pressure should be recorded in both arms because of large inter-arm variations which

are not confined to pathological conditions, such as dissection or coarctation of the aorta,

14,15
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16

17

11

18-20

21,22
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24-26
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peripheral vascular disease and unilateral neurological and musculoskeletal abnormalities, but

are also found in normal healthy individuals. There are recommendations from professional

bodies which clearly state the protocol for BP measurement. These recommendations have

been examined in large scale screening studies in the first trimester which provide evidence for

guidelines for assessment of MAP. These guidelines state that blood pressure should be

measured using automated devices which are validated for use in pregnancy and which are

calibrated for use at regular intervals. The women should be in a seating position, with arms

supported at the level of their heart and blood pressure should be measured twice,

simultaneously in both arms using an appropriate sized cuff depending on the mid-arm

circumference. Finally, the average of the two recordings from each arm should be used as the

final blood pressure measurement.

The MAP in unaffected pregnancies is influenced by maternal weight and therefore this should

be adjusted for to calculate MoMs to allow for accurate comparisons between affected and

unaffected pregnancies. The MAP MoM in pregnancies with PE is inversely related to the

gestation at delivery, and this association needs to be accounted for to allow for accurate

estimation of patient-specific risks.

The impaired placental perfusion in pregnancies with PE leads to placental ischaemia and

damage with release of inflammatory factors which cause platelet activation, endothelial

dysfunction and consequent development of the clinical symptoms of the disease. A series of

biochemical markers thought to be involved in placentation or in the cascade of events leading

from impaired placentation to development of clinical symptoms of PE, have been examined in

maternal blood including soluble endoglin (sEng), inhibin-A, activin-A, pentraxin-3 (PTX3) and

P-selectin which are increased, whereas serum PAPP-A, PLGF and placental protein-13 (PP13)

which are decreased. The biochemical markers that have been extensively studied in

relation to PE and that are already shown to be useful in screening for aneuploidies are PAPP-A

and PlGF.

Maternal serum PAPP-A is a well-established biochemical marker for the effective screening for

trisomies 21, 18 and 13 in combination with maternal age, fetal nuchal translucency thickness

(NT) and maternal serum free ß-human chorionic gonadotrohpin (ß-hCG) at 11-13 weeks of

gestation.9 Increased level of maternal serum PAPP-A has been observed in established PE.42

In chromosomally normal pregnancies there is evidence that low maternal serum PAPP-A in the

first trimester is associated with increased risk for subsequent development of PE.38 PAPP-A is

a syncytiotrophoblast-derived metalloproteinase which enhances the mitogenic function of the

insulin-like growth factors by cleaving the complex formed between such growth factors and

their binding proteins. As insulin-like growth factor system is believed to play an important

role in placental growth and development, it is therefore not surprising that low serum PAPP-A

is associated with a higher incidence of PE.

The maternal serum levels of serum PAPP-A are affected by a series of maternal factors and

these needs to be adjusted for before comparing affected and unaffected pregnancies. In

unaffected pregnancies, maternal serum PAPP-A is affected by parity, gestation, racial origin,

smoking and method of conception.44 After adjusting for these characteristics, the PAPP-A

MoMs are lower in pregnancies destined to develop PE compared to unaffected pregnancies.38

27,28

29

30
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31,32

33-40

9,41
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Similar to biophysical markers, there is a relationship between serum PAPP-A MoM and

gestation at delivery but this relationship is linear – earlier the gestation at delivery, lower the

PAPP-A MoM.

PlGF, a glycosylated dimeric glycoprotein, is a member of the vascular endothelial growth factor

sub-family. It binds to vascular endothelial growth factor receptor-1 which has been shown to

rise in pregnancy. PlGF is synthesized in villous and extravillous cytotrophoblast and has both

vasculogenic and angiogenic functions. It is believed to contribute a change in angiogenesis

from a branching to a non-branching phenotype controlling the expansion of the capillary

network. Its angiogenic abilities have been speculated to play a role in normal pregnancy and

changes in the levels of PlGF or its inhibitory receptor have been implicated in the development

of PE. There is considerable evidence suggesting that in pregnancies with established PE,

there is a reduced placental production of PlGF. There are studies suggesting that the maternal

serum levels of PlGF are decreased not only in the clinical phase of the disease but also in the

first trimester of pregnancy, several weeks prior to the onset of clinical disease.

The maternal serum levels of serum PlGF are also affected by a series of maternal factors and

these needs to be adjusted for before comparing affected and unaffected pregnancies. In

unaffected pregnancies, maternal serum PlGF is affected by maternal age, weight, parity,

gestation, racial origin, smoking, method of conception and diabetes mellitus. After adjusting

for these characteristics, the PlGF MoMs are lower in pregnancies destined to develop PE

compared to unaffected pregnancies. Similar to serum PAPP-A, there is a linear relationship

between serum PlGF MoM and gestation at delivery– earlier the gestation at delivery, lower the

PlGF MoM.

Effective screening for PE can be achieved by a combination of maternal characteristics and

history, which constitutes the a priori risk, combined with biophysical and biochemical

markers. The uterine artery PI and MAP constitute the biophysical markers whereas maternal

serum PAPP-A and PlGF are the biochemical markers. As demonstrated by the MoM values of

uterine artery PI, MAP and serum PAPP-A and PLGF in pregnancies with PE the distribution

with gestational age is linear. Consequently, PE could be considered as a single

pathophysiological entity with a wide spectrum of severity manifested in gestational age at

which delivery becomes necessary for maternal and or fetal indications. The major advantage

of this new approach, compared to the previous models, is that it offers the option to clinicians

and researchers to select their own gestational age cut-off to define the high-risk group that

could potentially benefit from therapeutic interventions starting from the first trimester of

pregnancy. In screening for PE requiring delivery before 34 weeks the detection rate, at a

false positive rate of 10%, was about 50% by maternal characteristcs and this was improved to

about 90% by the addition of biophysical markers and to about 75% by the addition of

biochemical markers. The detection rate improved to more than 95% in screening by an

algorithm combining maternal factors, biophysical markers and biochemical markers.

The use of an effective screening test for PE in the first trimester will allow for an accurate

identification of a high-risk group for subsequent development of PE. This will lead to a

potentially improved outcome by directing such patients to specialist clinics for close

surveillance and institution of prophylactic use of low dose aspirin in early pregnancy that can

8

45,46
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41
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potentially halve the incidence of preeclampsia.
5,47
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Figure 1: Showing Chiba needle, 18G Spinal needle and 22G spinal needle
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Study Type Mid-Trimester

Amniocentesis

Controls

(No

procedure)

Procedure-

related

pregnancy

loss rate

Significance

Tabor (1986) RCT 2304 2304 1% NS

Muller(2002) C 3472 47, 004 0.7% 95%

CI 0.39-1.13

Kong (2006) C 3468 1125 0.86% 95%

CI 0.19-1.53

Eddleman

(FASTER) (2006)

C 3096 31, 907 0.06% 95%

CI 0.26-0.49

Seeds(2004) Review 11372 12, 093 0.6% 95%

CI 0.37-0.9

FOGSI FOCUS 2012

30



FOGSI FOCUS 2012

31



FOGSI FOCUS 2012

32



FOGSI FOCUS 2012

33



FOGSI FOCUS 2012

34



35



FOGSI FOCUS 2012

36



Down syndrome baby
Fetus with increased nuchal translucency which makes

the fetus at high risk of having Down syndrome

Hb A2=5.6%

3 yr

Hb A2=4.8%

?
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Autosomal recessive conditions (recurrence risk = 25%)

Beta thalassemia A child presents with severe

anemia after 6 months of age and

requires blood transfusion life long

Both parents are carrier and can be
tested by looking for low MCV and
low MCH with raised HbA2 (more
than 3.5%)

Prenatal diagnosis is possible from
fetal sample to see for the type of
gene defect i.e. mutation present in
both couple (as there are more than
200 types of mutation in beta globin
gene which can cause thalassemia)
and couple blood is tested for the type
of mutation.

Sickle cell disease Child may present at various age

of life with painful crisis, anemia

and recurrent joint pain

Both parents can be tested by doing
sickling test and Hb electrophoresis or
HPLC to see for amount of HbS.
Prenatal diagnosis is possible by DNA
analysis of fetal tissue (chorionic villi,
Amniotic fluid or fetal blood)

Spinal Muscular atrophy

(SMA)

Neonate may present at varios

age with respiratory distress,

weak cry, hypotonia and both

upper and lower limb weakness

Prenatal diagnosis is possible. But

carrier screening of both couple

cannot be done unless a separate

genetic analysis technique is employed.

Autosomal dominant condition (recurrence risk = 50% provided the condition is not due to a new mutation

in that generation)

Achondroplasia Fetus may show short long bones,

polyhydramnious, frontal bossing.

It is usually due to a new mutation
unless one of the parent is affected and
can obviously be diagnosed clinically due
to short stature. Confirmation can be
done by DNA analysis of fetal tissue/
affected person's blood.
Recurrence is rare.

Clinical presentation
Carrier Testing and

Prenatal diagnosis
Conditions

X-linked recessive disorder (recurrence risk = 25% of fetus or 50% of male fetus)

DMD/BMD Male child presents with difficulty in

climbing stairs, getting up from sitting

position and calf hypertrophy.

There may be history of similar affection

in maternal brother, previous male siblings

Serum CPK of the affected child is raised.
Usually mother is a carrier and can be
tested to see the same by doing CPK
(not reliable) and abnormality in dystrophin
gene. Prenatal diagnosis is possible by
direct mutation analysis if the defect in the
previous affected person is known or
identifiable or by indirect method of
marker analysis.

Haemophilia A Male relative presenting with prolonged

bleeding, bleeding into muscle and joint

leading to deformity. APTT of the affected

individual is prolonged

Mother can be tested if she is a carrier by
doing APTT, Factor VIII level (both not
reliable), genetic analysis (definitive)
Prenatal diagnosis is possible.
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Cardiac abnormalities Cardiac abnormalities Cardiac abnormalities

Duodenal atresia Esophageal atresia Diaphragmatic hernia

Brachycephaly Strawberry shaped head Omphalocele

Hydrocephalus Diaphragmatic hernia Holoprosencephaly

Clinodactyly Omphalocele Facial cleft

Cystic hygroma and
hydrops

Meningomyelocele Cyclopia

Corpus Callosum agenesis Corpus callosum agenesis

Facial cleft Rocker-bottom feet

Talipes Polydactyly

Rocker bottom feet Talipes

Radial aplasia Cystic hygroma & hydrops

Overlapping digits

Umbilical cord cyst

Cystic hygroma & hydrops

Trisomy 18Trisomy 21 Trisomy 13

Structural

defects
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Nuchal edema Choroid plexus cyst Echogenic intracardiac foci

Soft

markers

Ventriculomegaly Enlarged cisterna magna

Short femur/humerus Ventriculomegaly

Hypoplastic/absent
nasal bone

Pyelectasis

Echogenic bowel Single umbilical artery

Pyelectasis

Sandal gap toes

Enlarged cisterna magna

Ventriculomegaly

Short femur/humerus

Hypoplastic/absent
nasal bone

Echogenic bowel

Pyelectasis

Single umbilical artery

Trisomy-21 Normal Likelihood Ratio (LR)
6

No markers

One marker

Two markers

> Two markers

31%

23%

15%

15%

87%

11%

2%

0.1%

0.4

2

10

115

(Nyberg et al 2001)
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Sonographic marker LR

Nyberg 2001,

8,700 pregnancies
6

LR

Nicolaides 2003, combined study

of Nyberg & Bromley
4

Nuchal thickening

Hyperechoic bowel

Short femur

Short humerus

Echogenic intracardiac

focus

Pyelectasis

11

6.7

1.5

5.1

1.8

1.5

9.8

3

1.6

4.1

1.1

1.0

(Nicolaides, Nyberg, Bromley 2002)

Figure 1 Nuchal edema
There has been a variation in the cut offs used to define nuchal edema. Most centers use
a cut off of 6 mm7,10. Nuchal thickening increases with advancing gestation and this
should be kept in mind while giving risk re-assessments to women over 20 weeks
of gestation.
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Figure 2 Echogenic bowel

Figure 3 Echogenic intracardiac focus
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Figure 4 Renal Pyelectasis
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Table 2: Expected Peak Velocity Of Systolic

Blood Flow In The Middle Cerebral Artery

As A Function Of Gestational Age.(2)

Table 3: Reference Ranges For Fetal

Hemoglobin Concentrations As A Function

Of Gestational Age  (* 1.16 and 0.84 MoM

correspond to 95 and 5 percentile respt.)
th th
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Study/year Sensitivity

(%)

Specificity

(%)

Positive predictive value

(%)

Negative predictive

value (%)

MCA-PSV

Mary G (2000)( 2)

Pereira (2003)(6)

Riza Madazli (2007)(7)

SCHEIER et al

(2004) (8)

100

100

94.4

96

--

88

100

86

65

--

100

81

100

--

85.7

97

Liver Length(7) 50 83.3 90 35.7

Spleen perimeter(7) 55.5 50 76.9 27.3

IHUV (7) 72.2 100 100 54.5

Fetal aorta CVI-Q

measurement(9)

88.2 83.3 93.3 74

Cardiac wall thickness(5)

- left ventricle

- septum

- right ventricle

0

0

40.0

92

97.3

77.3

--

--

--

--

--

--

Cardio-thoracic ratio(5) 46.7 90.4 -- --
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Obstetric conditions Rh D immunoglobulin

Sensitizing events in the first trimester

- miscarriage

- termination of pregnancy

-ectopic pregnancy

-celiocentesis

50  mcg  (2.5 ml of fetal RBCs/5 ml

whole blood)

Sensitizing events beyond the first trimester

- genetic studies (chorionic villus sampling,

amniocentesis and cordocentesis)

- abdominal trauma considered sufficient

to cause fetomaternal haemorrhage

- each occasion of revealed or concealed

ante partum hemorrhage

- external cephalic version

(performed or attempted)

- miscarriage or termination of pregnancy

300 mcg

Pregnancy

Antenatal prophylaxis (28 and / or

28 and 34 weeks)

300 mcg at 28 weeks OR

100 mcg@28 and 34 weeks OR

A dose of 300 mcg at 28 and 34 weeks

Universal prophylaxis, at 28 and 34 weeks gestation, with Rh D immunoglobulin 300mcg to

Rh D negative women with no preformed anti-D antibodies is generally regarded as best practice.
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Moise, Jr. Management of Rhesus Alloimmunization.
Obstet Gynecol 2002. VOL. 100, NO. 3, SEPT. 2002
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TECHNIQUE ADVANTAGES DISADVANGAGES

Intravascular

transfusion

Intraperitoneal

Transfusion

Haematocrit

determination possible.

Complete and Rapid

correction of anemia

Hydropic changes

reversal is fast

Only method of

treatment for the

hydropic fetus.

More difficult technique

Sudden Cardiac overload possible

Hemorrhage from venipuncture

Fetomaternal hemorrhage

Cord hematoma

Fetal bradycardia

Fetal loss

Possible increased incidence
of porencephalic cyst.

Technically easy
procedure

Effective in absence
of hydrops

Long-lasting effect – may
require fewer interventions.

Indicated where IPT is
difficult. (Small diameter
of targeted vessel,
unreachable target vessel )

Larger volume can be
administered

Fetal Haematocrit determination
NOT possible.

Slow RBC absorption – correction
is delayed

20% spontaneous labour pain

Unsuccessful in hydropic fetus

Intra-abdominal organ damage
due to procedure with possible
occlusion of intra-abdominal portion
of umbilical vein leading to IUD.
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Rh Negative Mother-Antenatal Management

FOGSI FOCUS 2012

DD
(Homozygus)

1. Early USG to determine exact Gestational Age
2. Husband's Blood Group with Rh
3. Indirect Coomb's Test with Titer

Dd
(Heterozygus)

Fetus can be
Rh negative

or

Fetus will always
be Rh positive

early prophylactic transfusion
may be considered

Negative
Positive

Follow up
examination

at 26 weeks with
ICT, MCA PSV &

prophylactic Anti D

Negative for ICT
or MCA PSV < 1.29 MOM

No treatment
required

Follow up
scan/ICT at 32 wks,

2nd dose of
prophylactic Anti D

Critical level
not reached

< 1:32

Follow up every
after 20 weeks

with ICT & MCAPSV/USG
2 weeks

S/S of (any one of following)
1. Severe Fetal Anemia by USG
2. MCAPSV > 1.5 MOM
3. Increase in ICT Titer > 4 folds
than previous Titer

Fetal Blood sampling

(CBC, DCT, Blood Group, Rh)

Fetal Haematocrit >30%
Fetal Haematocrit < 30%

Fetal Age

> 35 weeks maturity < 35 weeks maturity

Delivery Fetal Transfusion
& Repeat Transfusion

as per need

Critical level
reached  > 1:32

or
H/o affected

previous pregnancy
with Fetal Anemia/IUD/HDN

Follow up every week
after 20 wks with

MCAPSV/USG
to detect developing

Fetal Anemia
as early as possible

Rh Negative

Rh Positive

No further investigation

(if possible with Genotyping)
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Fig 2
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Indian Fetal Biometry
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Evaluation of Applicability of Standard Growth Curves to Indian Women by Fetal Biometry South Asian Federation of Obstetrics and Gynecology,
September-December 2009;1(3):55-61
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PRASHANT ACHARYA
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l

Mean Indian Parameters   -   Dr. Prashant Acharya et al
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Methodology for the calculation of the three most commonly used indices to calculate vascular impedance.
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Continuous-wave doppler transducer

Pulsed-wave doppler transducer
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Fig 1: Fetal circulation
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Fig 2: Schematic representation of uterine

Fig 4: Graphical comparison of SD ratio of uterine artery
in different trimesters

Fig 5: uterine artery – normal waveform in third trimester

Fig 6: Uterine artery waveform at 24 weeks –
early diastolic notch shown by arrow, D-represents

late diastole with decreased flow

Fig 7: uterine artery waveform – increased impedance
to the flow – increased SD ratio and PI
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Fig 8: Early gestation – Umbilical Artery Doppler
(note the high resistance with absent diastolic flow)

Fig 9: Umbilical artery – low resistivity index
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CLASS CHANGE IN UMBILICAL ARTERY

I PI < = 2SD and continuous forward diastolic flow

II PI > 2SD and continuous forward diastolic flow (fig 10)

IIIa Absent end diastolic flow (fig 11)

IIIb Reversal of end diastolic flow (fig 12)

Fig 10: Umbilical artery waveform- 32 weeks
of gestation, note the reduced diastolic flow

Fig 11: Umbilical artery – absent diastolic
flow is noted

Fig 12: Umbilical artery – reversal of flow
during diastole

FOGSI FOCUS 2012



98

Fig 13: Middle cerebral artery –
normal, high resistance flow

Fig 14: Middle cerebral artery - low diastolic resistance
(brain – sparing effect)
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Fig 15 : Colour Doppler view of
Descending Thoracic Aorta

Fig 16: Descending Thoracic Aorta – normal,
positive flow velocities during diastole

Fig 17: Descending Thoracic Aorta – growth
restricted foetus (reverse end – diastolic velocity)
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Fig 18: Umbilical vein – pulsatile flow
in severely hypoxic fetus
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Fig 19: Inferior Vena Cava – normal, VS-
ventricular systole, VD-ventricular diastole,

AS-atrial systole

Fig 20: Inferior Vena Cava – increase in reverse
flow at atrial contraction (red arrow)

Fig 21: Ductus Venosus – normal forward flow

Fig 22: Ductus Venosus flow – high pulatility
due to decrease of early diastolic forward flow

and low velocity during atrial contraction
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Fig 23: Ductus Venosus – increased reverse flow

Fig 24: Timeline for fetal hypoxemia

Fig 25: Doppler studies in severe hypoxia (a)
middle cerebral artery – high diastolic and high
mean velocity, (b) descending thoracic aorta –

absence of diastolic flow and a low mean velocity,
(c) Ductus Venosus – reversal of blood flow during

atrial contraction and (d) umbilical vein –
synchronic end-diastolic pulsations.
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First trimester US in twins First trimester screening in twins
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MCDA placenta TTTS Laser photocoagulation
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Fig :1 Bilateral pleural effusion, larger on
right side. Note the collapsed lung

compressed towards the heart.

FOGSI FOCUS 2012



126

Fig : 3A Bronchopulmonary sequestration –
Right llower lobe appears homogenously

hyperechoic

Fig : 3B Color Doppler reveals the
vascular supply from the thoracic aorta

Fig : 2A Type I CCAM.
Large cystic lesions in right lung..

Fig : 2B Type II CCAM.
Multiple cystic lesions of less than 2 cms

Fig : 2C Type III CCAM. Lung appears
homogeneously hyperechoic due to micro-
cysts scattered throught the involved lung
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Fig : 4A CLE. The right lung is overinflated,
hyperechogenic. There is shift of the

mediastinum to left

Fig : 4B Color Doppler reveals that the
abnormal lung preserves normal vascular

supply from pulmonary vessels

Fig : 5A CHAOS. Bilateral enlarged,
homogeneously hyperechogenic lungs.

The heart appears compressed centrally.

Fig : 5B CHAOS. Coronal scan reveals
bilateral enlarged, hyperechogenic lungs.
The fluid filled trachea and main bronchi

are clearly visible
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Fig : 6A Left sided CDH. The stomach has
herniated in the left hemithorax. The heart

is displaced to right side

Fig : 6B Left sided CDH containing
bowel loops. Heart is displaced to right side

Fig : 7A Right sided CDH. The liver is
herniated in right hemithorax. The stomach

is also partly herniated in the right
hemithorax behind the liver.
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Fig : 7B Color Doppler scan help to
confirm the echogenic structure in right

hemithorax is liver, by demonstrating the
hepatic veins within it
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Relative   Risk Cervical  Length

14 folds high < 1
st

centile

9 folds high < 5
th

centile

centile Cx length

5
th

centile 20mms

10
th

centile 25mms

50
th

centile 35mms

90
th

centile 45mms
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Rel. Risk Cervical Length

1.98 <=40mm

2.35 <=35mm

3.79 <=30mm

6.19 <=2.6mm

9.49 <=2.2mm

13.99 <=1.3mm
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Cx  length Success

20mm 13%

40mm 51% TAS: Sensitivity for predicting PTB is only 8%.
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Figure 1 shows the correct way.

Figure 2 shows effect of excessive pressure
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If AB> 5mm, then measure in two steps.
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PPV Gestation

70% 14 - 18 wks

40 % 18 - 22 wks
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Fig : 1 Diagram showing
the right paraumbelical
defect with evisceration

of bowel loops

Fig : 2 Gastrochises in a fetus of 13 wks.
Bowel loops eviscerated out of a small

right paraumbelicaldefect.

Fig :3A Gastrochises. The eviscerated
bowel loops are dilated. Liver is

also eviscerated.

Fig :3B Color Doppler helps demonstrate
the normal insertion of umbilical cord with

right paraumb abdominal wall defect
confirming gastrochises.
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Fig 4: Diagram showing
the central defect, covered

by a membrane.
The umbilical cord is
inserted on the top of

the omphalocele.

Fig :5 Omphalocele with a broad
defect and extracorporeal liver.

Fig : 6 Small Omphalocele
containing only bowel.
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Fig : 7A Small Omphalocele containing
small bowel and with intracorporeal liver

Fig : 7B This fetus also has a
cardiac defect – Tetrology of Fallot
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Fig : 8A Sagittal scan reveals a midline supra-
umbilical abdominal wall defect. Omphalocele

containing liver. Sternal defect with ectopia cordis

Fig : 8B Ectopia Cordis with
hypoplastic left heart and VSD.

Fig : 8C 3D rendering to reveal the
two ant midline herniations.
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Fig : 9A Low placed – infraumbelicalomphalocele

Fig : 9B Persistently nonvisualized bladder.

Fig : 9C Associated spinabifida
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Fig : 10A Large unusually placed defect on the lateral
abdominal wall. Fetal body is adherent to the amniotic

band & liver & bowel project in the extra-amniotic space

Fig : 10B  Large infra-umbelical omphalocele with a
lumbo-sacral spinabifida and memningocele.

Fig : 10C  3D scan of fetus. Dorsal aspect of lower
body shows a low omphalocele, spinabifida

and bilateral club feet.

Fig : 10D  Large abdominal wall defect. Liver, Stomach
& part of intestine have eviscerated in the extra-amniotic
space through the defect. Umbelical cord is very short.
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Non immune Hydrops Fetalis

20

Dr Abha Singh
Prof. Ob-Gyn, Raipur
MD, FICR, FICMU
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• FETAL

Anemia- thalessemia, feto-maternal hemorrhage,TTTS

Cardiac- arrythmia, cardiomyopathy, premature closure of ductus

arteriosus

Chromosomal- Turner's syndrome, Trisomy 21 & 18

Infections- Parvo virus 19, herpes, toxoplasmosis, syphilis

Metabolic diseases, osteogenesis imperfacta,cystic

hygroma, diagphragmetic hernia

others e.g congenital nephrosis

•

•

•

•

•

•

• PLACENTAL

• chorioangioma of placenta or umbilical vessels

• MATERNAL

• Anemia,pre-eclampsia,diabetes,indomethacin

1

2

3
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