© Kamla-Raj 2006 Int J Hum Genet, Supplement No. 2: 6-43 (2006)

INVITED SPEAKERS

Prepregnancy Assessment and | ntervention

MahendraN Parikh
43, Vascent Officer Carter Road, Khar (West), Mumbai-52

Prepregnancy isaphysiological condition. But for some mothersand their offspringsit carries potential
harm. Identifying such pregnancies permits preventive measures. Good diet, exercise, avoidance of
drugs, tobacco and acohol excess are necessary for fetal health. Diabetes, hyperthyroidism and
cardiac diseases should be adequately treated before planning a pregnancy. Certain antiepileptic
medications and anticoagulants have to be avoided during pregnancy. Some women by virtue of
advanced age, ethnicity, pedigree, family history, radiation exposure, personal history etc. arelikely to
have malformed fetuses. Such women should beidentified, studied genetically and possible preventive
measures taken to avoid births of malformed children. In fact, most of such births are avoidable.
Simple measureslikefolic acid supplementation, rubellaimmunization and life style changes can avoid
births of congenitally malformed children. Proper assessment before pregnancy permits a coupleto
have reproductive choices planning a pregnancy, postponing a pregnancy, postponing a pregnancy
till certain preventive measures are taken and avoiding a pregnancy altogether.

Prenatal Diagnosis permitstermination of pregnancy and fetal therapy. Gamete donation, in-vitro
fertilization and preimplantati on genetic diagnosisare never optionsnow availableto couples otherwise
destined to produce babieswith congenital malformations. Prepregnancy assessment, good counseling,
and proper preventive intervention would eliminate births of malformed children.

Birth Defects, CNS and 1Q: Role of Folic Acid and
Hypothyroxinemia

Ashok Kumar
Department of Obst. & Gynea, NANCY, Delhi

First Trimester Ultrasound for Congenital Malfor mations

SunectaMittal
Head, Department of Obstetrics & Gynecology
All Indialnstitutwe of Medical Sciences, New Delhi

First trimester anomaly scan can be performed abdominally or vaginally. Transvaginal scan has a
higher sensitivity than abdominal and has revolutionized the assessment of first trimester fetus (1).
First trimester scanning has a number of advantages: to establish fetal viahility, confirm multiple
pregnanciesand determine chorionicity, accurate gestational dating, nuchal transl ucency measurement
and suctiontermination if fetal abnormalities are detected early in gestation. Although important, first
trimester diagnosis of fetal abnormalities carries few disadvantages: difficulties in the technique of
transvaginal fetal scanning, inability to detect all abnormalities, no pathological confirmation of
diagnosis, significance of minor anomaliesisunclear at present and there is a high spontaneous loss
ratein fetuseswith major malformations.

Increased nuchal translucency (NT) refersto ameasurement above the 95" centile between 11 to 14
weeks gestation isacommon phenotypic expression of chromosomal abnormalitiesincluding trisomy
21 and a wide range of fetal malformations, dysplasias, deformations, disruptions and genetic
syndromes. Pathophysiology of increased NT can be explained by cardiac dysfunction, venous
congestion in the head and neck, alteration in the extracellular matrix, lymphatic vessel hypoplasia,
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anemia, hypoproteinemiaand congenital infection. NT thickness can be combined with maternal age
and serum biochemistry (free@HCG and PAPP-A) at 11 to 14 weeksto identify about 90% of affected
fetuses. Enlarged nuchal translucency, absent nasal bone and abnormal Doppler waveforms in the
ductusvenosusare useful markersof trisomy 21 inthefirst trimester ultrasound screening, increasing
the sensitivity of detection of affected fetuses to more than 95%, when combined with serum
biochemistry (3).

Rottem (2) has proposed a classification of fetal anomalies based on their natural history: Class |
include abnormalitiesthat occur very early in pregnancy (anencephaly, spinabifida, conjoined twins
and holoprosencephaly). Class Il includes transient conditions due to accumulation of fluid in the
lymphatic, urinary or central nervous systemsi.e. increased NT, cystic hygromas, pleural or pericardial
effusions, choroids plexus cyst or hydronephrosis. Their presence indicates an underlying
chromosomal defect. Class |11 anomalieshave avariable onset (diaphragmatic hernia, hydrocephal us)
or are potentially unstable anomalies (exomphal os, enchephal ocoel€). Class |V islate onset anomalies
(corpus callosum agenesis, microcephaly and duodenal atresia).

Detection of minor anomaliesinthefirst trimester like choroid plexuscyst, mild renal pelvic dilatation,
intra-abdominal cysts, umbilical cord cysts and echogenic foci in the fetal heart also affects second
trimester screening. Many of these resolve by second trimester but their significance is unclear.
Detection rate of fetal anomalies using transabdominal scan as seen in the screening studies show a
sensitivity of 13 to 14% whereas transvaginal scanning show as high as 32 to 65% in low risk
populations and 57 to 74% in high risk populations.

Type of abnormality that can be detected using transvaginal scan in the first trimester include CNS
anomalies (anencephaly, ventriculomegaly, holoprosencephaly, encephal ocoele and Dandy Walker
malformation), neck (cystic hygroma), cardiac (TOF, hypoplastic right and | eft heart, Ebstein’sanomaly,
VSD, ASD), renal (hydronephrosis, bladder outlet obstruction, renal agenesis), abdominal wall defects,
hydrops, skeletal dysplasias and spina bifida.

To conclude, detection rate of first trimester fetal anomalies can be enhanced with experience in
transvaginal scanning, good quality high frequency transducer and thorough knowledge of the
embryological development of first trimester fetus. Since some anomalies are not evident in thefirst
trimester, the 18 to 20 week scan remains the gold standard.

Now adays, 3D imaging to detect fetal anomaliesisal so emerging asadiagnostic modality during first
trimester.
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Counseling and Prenatal Diagnosis for Mental Handicap

MadhulikaK abra
Genetics Unit, Department of Pediatrics,All Indialnstitute of Medical Sciences, New Delhi - 110029

Itisgenerally accepted that Mental Retardation (MR) occursin 2-3% of the general population. Most
authoritiesdiscussMR in two categories- ‘Milder MR’ (1Q 50-70) and “ moresevere MR” (1Q < 50).
Prevalence of milder MR is 20-30/1000 and is seven to ten times more common than severe MR .
Etiology of MR should be conceptualised as a specific diagnosis that can be translated into useful
clinical information for thefamily including prognosis, recurrencerisks, pre-ferred modes of available
therapy and prevention by prenatal diagnosis. So the term etiology has a broad interpretation.
Genetic Counseling for MR includes
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1) Comprehending the medical factsincluding the diagnosis, probabl e course of the disorder , and the
available management

2) Appreciating the way heredity contributesto the disorder and therisk of recurrencein the specified
relatives

3) Understanding the alternatives for dealing with the risk of recurrence

4) Choosing acourse of action which seems appropriate to them inview of their risk , their family
goals, and their ethical and religious standards and act in accordance with the decision

5) Helping the families to make the best possible adjustments to the disorder.

Risk of Recurrence will depend ontheetiology. Important pointsto remember are:

1. Chromosomal causes of MR are seldom familial except in situations when one of the parent isa
bal anced transl ocation carrier. Risk of recurrencein donovo chromosomal disordersislow (usually <
1%). In translocation Down syndrome cases when one of the parents is a balanced translocation
carrier therecurrencerisk isvariable. It variesfrom 2.5%if thefather carriersa 14/21 translocation to
100% if either parent carriesa21/21 translocation.

2. In single gene disorders, the risk of recurrence will depend on the type of inheritance. In an
autosomal recessive disorder risk of recurrence is 25% for the sibling. In autosomal dominant
disorder therisk of recurrencefor thesibis50% if one of the parentsisaffected. If itsasporadic case
(new mutation) risk of recurrenceinsibisvery low but gonadal mosaicism cannot beruled out. In X-
linked recessivedisorders, risk of recurrencefor boysis50% where asfemal esusually do not manifest.
3. Environmental causes, when identified, recurrenceisunlike-ly unlessthe causative agent keepson
operating e.g. lead exposure, intrauterine exposure to teratogens.

4. In situations where a specific diagnosis is not reached emperic risk figures based on population
based studies are used to counsel the family. Table 1V gives emperic risk figures.

Prevention of Mental handicapp: Strategiesat primary level can go along way to prevent MR e.g.
| odine supplementation, adequate nutrition, prevention of anemia, avoidance of toxinslikelead, avoid
consanguinity, avoid very young and advanced age pregnancies, periconceptional folic acid, good
antenatal, intranatal and perinatal care, screening for intrauterine infections, prenatal screening by
maternal serum markersand routineimmunization of children with measlesand rubellavaccine.
Secondary Preventionincludes, early diagnosisand treatment of curableillnesses (e.g. hypothyroidism,
galactosemia, phenylicetonuria), coun-seling of parents with past history of affected children based
on exact etiology / empericrisk figures, Prenatal screening using noninvasive biochemical and ultrasound
markers and invasive prenatal diagnosis using Chorionic villus sampling, amniocentesis, cord blood
sampling if exact etiology hasbeen established (e.g. previouschild affected with chromosomal anomdlies,
fragile X syndrome neurometabolic / neurodenenerative disorders etc).

Guidelines for TORCHES Tests and Its Interpretation

Sarman Singh
Department of Laboratory Medicine, All Indialnstitute of Medical Sciences, New Delhi

The TORCH test, sometimes called TORCH panel, isalaboratory investigation to diagnose agroup of
chronicinfections, all having common or similar clinical manifestations. Theseinfections comprise of
toxoplasmosis, other infections, rubella, cytomegalovirus (CMV), and herpes simplex virus (HSV).
The*“other infections’ usually include syphilis, human parvovirus and coxsackie viruses. However, in
recent yearsthis group hasfurther been extended to include Epstein-Barr virus, varicella-zoster virus,
and hepatitis B virus. These infectious agents are grouped together because they can cause a cluster
of symptomatic birth defectsin newborns. Thisgroup of defectsisusually similar or overlap with each
other, hence sometimescalled the TORCH syndrome.

These manifestations include small size for gestational-age, hepatosplenomegaly with or without
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jaundice, thrombocytopenia, erythematous eruptions, CNS defects, including encephalitis, calcified
depositsin the brain tissue with or without seizures, heart valve defects, and ocular anomalies.
The TORCH tests to diagnose and manage the infection in best possible way, should preferably be
donein the first month of pregnancy or whenever the pregnant woman visits her obstetrician for the
first time. However, problem ariseswhen the patient comes|ater in the pregnancy or when the obstetrician
prescribesthe TORCH test at the late gestational period. Thelaboratory playsvery crucia roleinthe
diagnosis and confirmation of specific TORCH infection, asnone of the clinical featureisdiagnostic
of specificinfection, rather theinfection is suspected on the basis of cluster of manifestations. At the
laboratory level, thelaboratory physician must convince herself or himself before communicating the
report to the patient. If the laboratory results are not reliable, on the basis of false positive test,
pregnancy can be terminated unnecessarily. But if the infection is misdiagnosed, a congenitally
malformed baby isborn and becomes a serious medical and social parental liability. All patientswith
IgG and IgM positive results should be counseled and retested using other confirmatory methods
including IgG avidity for Toxoplasma, Rubellaand CMV and nucleic acid amplification techniques
such as PCR. ThelgG avidity test isaspecific method that hel psin pin pointing the approximate time
of exposure. The high IgG avidity test denotesthe period of exposure of morethan 4 monthsand it can
save the precious pregnancy from termination. Single point IgM positive results should not be used
for termination of the pregnancies, as these antibodies can be detected for several months after true
infection and also the test can be positive falsely if a sub-standard test method is adopted. Beside the
specific test methods, the nature of sample also becomes very crucial, therefore other fluids like
amniotic fluid, cord blood can be used for confirmatory antenatal diagnosis of TORCH infections.

[* Filecontainsinvalid data| In-line.JPG *] Dr. Sarman Singh, has obtained hisMBBSfrom KGMC,
Lucknow and MD in Microbiology from PGIMER, Chandigarh. After MD heisworking at theAlIMS
for thelast 18 years. Heiswell known clinical microbiologist and research scientistsin thefield with
special interestin TORCH infections. He has published more than 200 research papersin national and
international journals and more than 20 only on TORCH infections. He has also authored 1 book on
Toxoplasmosisin Indiaand another on TORCH infections. Dr. Singh is member of various national
and international scientific bodiesincluding American Society of Micraobiologists, International AIDS
Society and | SPAT.

Treatment of Herpes Simplex and Toxoplasmosis-Outcome

AlkaKriplani
Professor

Savithrisowmya
Senior Resident
Department of Obstetrics and Gynecology, All Indialnstitute of Medical Sciences, New Delhi

I ntroduction: Toxoplasma and herpes infection are part of TORCH infections. If acquired during
pregnancy they are capable of maternal to fetal transmission and can cause sequelae in the newborn.
Toxoplasmosis

Clinical Features. Most toxoplasmainfections are self-limiting and treatment is not necessary. Fetal
transmission has never been observed if the maternal infection has occurred before the pregnancy.
However, primary infection during the pregnancy can result in congenital toxoplasmosis. There is
strong effect of gestational age at maternal infection on transmission risk and earlier the gestation at
infection, severe the sequel ae.

Management Primary prevention isto follow simple hygienic measures such asavoiding contact with
items contaminated with cat faeces.

For patients suspected of primary infection, the confirmation isby studying the IgG and IgM antibody
levels, and 1gG avidity studies. All patientswith primary infection should receive spiramycin (3g/ day)
from confirmation of infection till birth of the baby. These patients should be counseled for prenatal
diagnosis of fetal infection by means of amniocentesis for polymerase chain reaction (PCR) for
ToxoplasmaDNA of amniotic fluid. In caseswith proven fetal infection, termination may berequired
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if the ultrasound examination reveals severe fetal anomalies. Medical management — a three-week
course of pyrimethamine and sul phadiazine with folinic acid alternating with spiramycin is prescribed.
This combination isfound to be more effective than spiramycin alone.

At birth, clinical and serological assessment of the newborn is done. Congenitally infected neonates
should receive 1-year regimen of pyrimethamine, sulfadiazine and folinic acid. This is shown to
significantly reduce neurological and ocular sequelae, especially in infants whose mothers had
toxoplasmainfection latein pregnancy.

Genital herpes simplex (HSV) isacommon viral sexually transmitted infection in adolescents and
adultsand is acquired by mucocutaneous contact. Theincidence of HSV infectionisontherise. The
mortality in neonatal infection is reported as high as 25% and severe sequelae in athird of cases.
Clinical Features

Both HSV-1 and HSV-2 cause primary genital infection. Most of the vertical transmission takes place
during asymptomatic infection. Nearly 5 — 10% of pregnant women have symptomatic recurrences
and 25% in the last month of pregnancy

Treatment Primary I nfection : Antiviral drugsare central to thetherapy. They are shownto lower the
frequency of recurrences but they do not eradicate the latent infection. These drugs are well tolerated
with no drug related fetal abnormalities described as yet. In patients with frequent recurrences
suppressivetreatment isindicated. ACOG 1999 recommendations states that for women at or beyond
36 weeks of gestation with afirst episode of HSV in current pregnancy, antiviral therapy should be
considered (level B), and for women at or beyond 36 weeks of gestation who are at risk of recurrent
infectionsantiviral therapy may not reduce the likelihood of cesarean delivery (level C).

Since 85% of neonatal herpesis near time of delivery the current practiceisto do elective caesarean
section (CS) for women with active or prodromal lesion at term. However, recently thereisrefocuson
medical therapy (acyclovir) to decrease the HSV shedding and avoiding CSfor thisindication. CSis
indicated if clinical herpes lesions and/or positive virus detection tests are present at the time of
delivery. However, a history of genital herpes alone, in the absence of genital symptoms (active
lesions or prodromal pain or burning) at the time of delivery or an episode of recurrent genital herpes
inthe weeks before the expected delivery date should not be taken asan indication for an elective CS
section. After aclinical recurrence during pregnancy, vaginal delivery ispossible, assoon all clinical
lesions have disappeared.

Rubella — Time to Start a National Prevention Program

AnjuHuria
Professor & Head, Govt. Medical College & Hospital, Sector — 32, Chandigarh—160 030

Rubella (German measles) isaviral illness caused by atogavirus, genus Rubivirus (asingle stranded

RNA virus with a single serotype that does not cross react with other togaviruses), which was

discovered by a German physician in the mid eighteenth century. In children it is a mild illness.

However, if it occurs during pregnancy (specialy the first half of pregnancy), it can cause fetal

infection leading to miscarriages, still birth and birth of babies with Congenital Rubella Syndrome

(CRS) innearly 20% of the babies.

Congenital Rubella Syndromeis characterized by any or all of the following defectsin the newborn.

i)  Ocular — Cataract, glaucoma, pigmentary retinopathy, iris hypoplasia, cloudy cornea.

i) Auditory — Sensorineural, deafness.

iif) Cardiovascular — patent ductus arteriosus, ventricular septal defects, pulmonary artery stenosis,
myocarditis.

iv) CNS lesions — Microcephaly, psycho motor retardation, meningoencephalitis, behavioural
disorders, speech disorders.

V) Miscellaneous—UGR, hepatosplenomegaly.

Burden of CRS: 1,00,000 cases occur each year in devel oping countries. Thereisno statistical data

from our country as diagnosisis not made; Mental retardation, congenital eye and ear defects are not
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detected at birth and thereisno central registration for such cases. However, we can extrapolate from
the statisticsavailablefrom USA (before vaccination was available), that in one epidemicin 1964-65,
there were 12.5 million cases of rubella, over 2,000 cases of encephalitis, 11,250 abortions and over
20,000 casesof CRS, over 11,000 cases of deafnessand 3,580 cases of blind children and 1,800 children
with mental retardation were born.

All these handicaps burden the family, the society and the country. Caring for them takes up much
more resources than anational vaccination program would entail. However, asisworld evident, our
planning has always been very short sighted.

Vaccination: The primary purpose of rubellavaccination isto prevent the occurrence of CRS. Two
approaches are possible :

i) Prevention of CRS only, through immunization of adolescent girlsand women of child bearing age.
ii) Elimination of rubellaaswell as CRS through universal vaccination of infants and young children
(with/ without mass campaigns), surveillance and assuring immunity in women of child bearing age.
Rubellavaccine wasfirst used in late 1960s and is based on the live attenuated RA 27/3 strain of the
virus. The are propagated in human diploid cells and have proven to be safe and efficacious. It is
available in a monovalent form as rubella alone or as trivalent with measles, mumps and rubella
together (MMR).

National Prevention Program: Rubellavaccinationin national programsincreased from 78 countries
in 1996 to 123 by December 2002.

Best example of National Program isof USA wherethefollowing strategies are employed.

i) Universal dose of MMR at 12-15 months of age and 2™ dose at 4-6 years of age.

ii) Vaccination against MMR certificate essential for admission to school. If no documentation,
revaccinate.

iii) A comprehensive health service checkup at age 11-12 yearsto reeval uate that immunity is present,
otherwise revaccinate.

iv) All personswho work in health facilities should have documented rubellaimmunity.

V) Adults — al persons born after 1957 should receive at least one dose of MMR vaccine unless
contraindicated.

vi) Women of child bearing age— MM R vaccine should be offered to all women of child bearing age
who do not have acceptable evidence of rubella immunity whenever they make contact with the
healthcare system. Vaccination of susceptible women of child bearing age should :

- Bepart of routine general medical and gynecological out patient care.

- Takeplacein al family planning settings.

- Be provided routinely before discharge from any hospital, birthing center or other medical facility
unless a specific contraindication exists.

Prenatal screening and postpartum vaccination: Prenatal serologic screening of womenwho have
acceptable evidence of rubellaimmunity is generally not necessary but isindicated in all pregnant
women, who lack acceptable evidence of rubellaimmunity. Upon completion of their pregnancy,
vaccination with MMR before discharge from hospital / abortion clinicis must.

Collegesand other Post High School Educational I nstitutions: Risk of transmissionishigh at such
places. Collegeentry requirement for MMR vaccination certificate isaroutine regul ation.
International Travel : Itisimportant to be protected with MMR beforetraveling to areaswhere these
diseases are endemic. However, these are not essential documents checked before entry into USA.

Perinatal Hepatitis Infection and Its Prevention

VatdaDadhwal
Associate Professor, Deptt of Obs & Gynae, AIIMS

Hepatitisis one of the most common and contagious viral infection. Currently six types of hepatitis
viruses have been identified: A,B,C,D,E. Each type of hepatitis has different implications for the
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mother and her fetus.

Hepatitis A : produces no adverse effect on the fetus. It is not teratogenic, nor causes vertical
transmission (except afew case reports). Transmission to the neonate from aacutely infected mother
can occur viathefecal-oral route during delivery and postpartum. It appears reasonable to administer
immunoglobulin to infants born to mothers who develop acute hepatitis A during third trimester or
just before delivery, the cost-effectiveness of this procedure is not clear

Hepatitis B : In patientswith acute hepatitis B, perinatal transmission occursin upto 10% of neonates
if infection occursin first trimester and in 80-90% when infection occurs in third trimester. 10-20%
women seropositive for HBsAg transmit the virus to neonate while those seropositive for both
HBsAg and HBeAg transmit infection to approximately 90%. Chronic infection occurs in 90% of
infected infants. The virusis not teratogenic, but low birth weight and preterm delivery may occur if
acute infection occurs during pregnancy. All pregnant women should be tested for HBSAQ at first
antenatal visit. Infants of pregnant women with hepatitis B should receive H-BI G at birth and hepatitis
B vaccine at birth, one month and 6 month of age.Therisk of fetal hepatitis B infection is there after
invasive prenatal diagnostic procedures. Delivery by cesarean section is not recommended to reduce
vertical transmission. With appropriate immunoprophylaxis breast feeding poses no additional risk of
transmission.

Hepatitis C: therate of vertical transmission is5%, higher in HIV positive mothers. Cesarean section
isnot recommended to reduce vertical transmission. Breastfeeding does not increaseinfection risk to
infants. Immunoprophylaxis to neonate does not decrease the risk of vertical transmission.
Hepatitis D: perinatal transmission is reported, but this risk can be nil as immunoprophylaxis to
neonate against hepatitis B is 100% protective.

Hepatitis E: acute hepatitis E infection during the third trimester of pregnancy not only results in
vertical transmission of HEV but also results in significant morbidity and mortality to the neonate.
Evidence of infection wasfound in 6/8 infants born to motherswith acuteinfection in third trimester,
inastudy from India. Two neonates devel oped hypothermiaand hypoglycemiaand died within 24hrs,
massive hepatic necrosis was present in one. Four infants had hepatitis. There is no vaccine against
HEVand lgisnot effectivein preventing infection.

Routine Fetal Echocardiography: 4 Chamber View and
Onthal Views—Isit Worth it?

Rajesh Uppal
Uppal Diagnostic Center, South Ex, New Delhi

Cardiac anomalies constitute about 1% of all anomaliesat birth. Most studiesreport an incidence of
6-8/1000 livebirths. Fetal incidenceismore because of spontaneous abortionsin alarge number. An
incidence of 30/1000isseenin still births. Cardiac defects have atendency to be associated with extra
cardiac defects (25-40%) and with chromosomal anomaliesin 15-25%.

Indicationsfor fetal echo:

Based on findings

- Abnormal 4 chamber view

- Increased nuchal translucency at 11-14 weeks

- Hydrops

- Poly/Oligoamnios

- Arrhythmias

- Extracardiacanomalies

- Twins—MA

Based on history

- Family history of CHD and/or syndromes

- Maternal : DM, collagen vascular diseases

- Teratogens: Rubella, alcohol, drugs



ABSTRACTS-INVITED PAPERS (SPEAKERS) 13

Detection rate has been increasing over the years. Studiesin mid 1990s report a 33% detection on 4
chamber view; and a66% detection on 4 chamber and outlet views. Study in 1993, Kirk et al of 3000
cases reports a 80% detection of structural anomalies.
Limitations:
4 chamber view will not allow evaluation of great vessels

- TGA, Fdlot's, Truncuearteriosus, DORV

- Outlet VSD, over-riding of aorta

- AS,DS, Coarctation
4 chamber + outlet viewswill not detect

- SmdlVSD

- MildAS/PS

- Mild Coarctation of aorta

- SecundumASD

Fetal Cardiac Screening by Color Flow Mapping

AnitaZutshi
Senior Consultant, Obstetrician & Gynecology,
Royal Hospital, Affiliated to SQ University Medical school for teaching, Oman

Antenatal Ultrasound evaluation of cardiac anatomy and blood flow isimportant as a part of routine
screening anomaly scan as more than 90% of congenital cardiac defectsoccur inlow risk pregnancies.
Congenital heart disease affects between 1 and 8 per 1000 live births and 27 per 1000 stillbirths. The
risk of congenital heart diseaseincreasesif one parent or prior child of the couple has had congenital
heart disease. Risksare also increased with avariety of dominant or recessive genetic syndromes, and
with aneuploidy. Approximately 5% of infants born with cardiac anomalies have a positive family
history of congenital heart disease, and approximately 12% have abnormal chromosomes.

Fetal Echocardiography isindicated asapart of routine anomaly scan when thereismaternal or family
history of CHD, maternal diabetes, maternal drug exposure during pregnancy, maternal infection
during pregnancy, maternal alcoholism and maternal connectivetissue disorder. Thefetal indications
of Fetal Echocardiography are polyhydramnios, nonimmune hydrops, dysrrhythmias, extra cardiac
anomalies, chromosomal aberrationsand symmetric lUGR

Optimal timefor Fetal Echocardiography is18 - 26 weeks of gestation with high frequency (5-7 MHz)
& high resolution ultrasound machinewith color Doppler & Pulse Doppler function. Itisnot satisfactory
at later gestation due to calcification of ribs & decreasein amniotic fluid. Adequate imaging of fetal
heart is essential for accurate diagnosis along with proper training and expertise of sonographer. For
good ultrasound imaging to screen fetal heart, it is desirable to resort to the echocardiography
settings on the ultrasound machine which allows enhanced image contrast and tissue characterization.
A faster frame rate improves cardiac imaging. Depth is minimized on display monitor and heart is
scanned through an angle that avoids shadowing by fetal ribs and sternum. Enlarging the area of
interest (zoom ) allows visualization of detailswithin the heart. While adding color Doppler to gray
scaleimage, high velocity scalesare chosen for cardiac blood flow. The color Doppler isoptimized by
directing the angle of insonation of ultrasound beam parallel to the direction of blood flow and wall
motion artifact is significantly reduced.

Color Doppler function adds significantly to our ability to diagnose Congenital Heart Disease and
confirmsthe abnormalities suspected on grey scale scanning. It has special significancein evaluation
of flow patternsacross atrioventricular valves, the foramen ovale and semilunar valves. The presence
of decreased or absent flow across the mitral and tricuspid valves during diastole, on Color Doppler
suggests the presence of valvular stenosis or atresia. Color Doppler screening is aso useful in
confirming diagnosis of common atrio-ventricular valve and ventricul o-septal defect in four chamber
view. It can study direction of flow in great vesselsin three vessel view and a so confirm diagnosis of
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interrupted inferior venacavaor minimal to moderate amount of pericardial effusions.

Color Doppler isused to direct placement of the samplevolumeto obtain Doppler waveformsin Pulse
Doppler function. Pulsed Doppler ultrasonography demonstrates the direction and characteristics of
blood flow with in fetal heart and great vessels. To obtain accurate Doppler indices, the sample
volume is placed distal to the respective valves and Doppler waveforms should be obtained during
fetal apnoea.

Color coded Doppler flow mapping is essential part of fetal cardiac scanning. Besides indicating
direction of flow and flow disturbances, it permits more rapid description of cardiac and vascular
morphology.

Fetal Arrhythmia - Follow Up of the Intrauterine Condition

AnitaSaxena
Department of Cardiology, All Indialnstitute of Medical Sciences, New Delhi, India110029
Phone: 91 11 26588152 E mail: anitasaxena@hotmail.com

“It isas natural to die asto be born, and to alittle infant, perhaps, the one is as painful asthe other”
Francis Bacon, Essays
Fetal arrhythmias are being recognized with increasing frequency over the last several years. Fetal
echocardiography isvery useful in the diagnosis and management of fetal arrhythmia. Fetal ECG can
be constructed by combined use of two dimensional imaging and simultaneous M mode recording
and matching the atrial and ventricular contractions. Approximately 1% of fetuses suffer from fetal
arrhythmias. This figure may be an under estimation because most fetal arrhythmias are silent and
resolve spontaneously. Fetal arrhythmias are best diagnosed by M mode and Doppler
echocardiography and in fact they account for 15% referral for fetal echocardiography. Isolated
extrasystole, both atrial and ventricular, are the commonest arrhythmia and are seen in nearly 90%
cases of arrhythmias picked up on fetal echocardiography. These isolated ectopics without any
structural heart disease carry benign prognosis and do not need any specific therapy. Important
common arrhythmias are supraventricular tachycardia(most common), atrial flutter, atrial fibrillation,
ventricular tachycardiaand compl ete heart block.
Supraventricular Tachycardia: Thisisthecommonest fetal arrhythmiaif isolated extrasystolesare
excluded. The heart rates are fast, usually beyond 180 beats per minute. 26 In most cases thereis no
underlying cardiac lesion; Ebstein’s anomaly of the tricuspid valve and rhabdomyomas may be
responsiblein asmall proportion of cases. Supraventricular tachycardiaisgenerally well tolerated for
short periods, but if it continues, it can cause myocardia dysfunction, atriventricular valveregurgitation
and fetal heart failure seen ashydrops. Fetal hydrops manifestswith the presence of ascites, pericardia
and pleural effusions and skin edema especially in the scalp. Hydrops is seen in 40%-57% cases of
fetal tachyarrhythmias. If supraventricular tachycardiahas not been picked up clinically, fetal hydrops
may be the first manifestation. All cases of tachyarrhythmias diagnosed in fetus should be serially
followed to observe development of hydrops becauseit isamarker of poor outcome and inadequate
response to antiarrhythmic therapy. Echocardiography can detect each of these findings of hydrops
fetalis and hence is very useful. Electrophysiological studies in immediate post-natal period have
revealed that atrioventricular re-entrant tachycardia over an accessory pathway isthe mechanismin
over 90% caseswhile atrioventricular nodal reentry and intra-atrial re-entry arethe mechanisminthe
remaining. Electrophysiological mechanism of arrhythmia does not necessarily correlate with the
outcome.
Treatment: Pharmacologic treatment for supraventricular tachycardiain fetusis indicated only in
cases showing early features of hydropsand in whom apremature delivery isfraught withrisk, either
due to extreme prematurity or lung immaturity. Maternally administered drugs are the mainstay of
therapy and therefore close monitoring of mother is essential. Drug, which have good fetal transfer,
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are preferred. There are no randomized controlled trials comparing treatment with various drugs but
certain trends have emerged. Digoxin remains the drug of choice for initiating therapy in fetal
supraventricular tachycardia. Placental transfer of digoxin isgood. Ratio of fetal to maternal digoxin
level is one in most of the cases. Both fetus and mother tolerate much higher doses of digoxin.
Intravenous/oral boluses of 0.25-0.5 mg are giventill serumlevel of 1 or 2 ug/ml isattained. Digoxin
absorptionisimpaired in pregnancy. This explainsthe greater requirement of digoxin by mother and
fetus as compared to older children and adults. As drugs are used in high doses, mother should be
carefully observed for any side effects although these are very uncommon. Daily maternal monitoring
with ECG should be done. It is not easy to exclude the possibility of WPW syndrome in the fetus
having supraventricular tachycardia, therefore use of digoxin may be hazardous asit may precipitate
excessiveventricular rateduring atrial fibrillation and endanger life. Thoughriskissmall, itisbetter to
explainthisrisk to the parents. Positiveionotropic effect of digoxinishelpful inreversing theventricular
dysfunction caused by tachycardiomyopathy apart from its effect in controlling the rate of
tachyarrhythmia. It must be noted that presence of hydrops significantly impairs the efficacy of
digoxin.

Other drug used in the treatment of supraventricular tachycardiaincludes propranolol, which can be
added to digoxin. If thereisno responsethen either Sotalol or flecainide can be used. If maternal drug
therapy is unsuccessful, direct umbilical vein or fetal intramuscular drug administration can be
considered. If there is no response to drugs, a premature delivery may have to be performed.
Echocardiography again helpsin follow up of these cases to monitor response to therapy.
CompleteHeart Block: A persistent fetal heart rate of lessthan 100 beats per minuteisdefined asfetal
bradycardia. Persistent bradycardia should raise suspicion of complete heart block which is the
commonest cause of prolonged fetal bradycardia. Uncommonly fetal bradycardiacan bethe result of
blocked premature atrial beats. Echocardiography can distinguish complete heart block from sinus
bradycardiaby showing anormal atrial rate, aslow ventricular rate and presence of atrio-ventricular
dissociation. Complete heart block can be anisolated abnormality, in which case the mother often has
a connective tissue disorder like systemic lupus erythematosis, which may be subclinical. In this
setting the heart block is caused by circulating antibodies, especially anti Ro and anti La antibody.
These antibodies cross the placenta and damage the fetal conduction tissue producing complete
heart block. The bradycardiais generally well tolerated but asmall number of fetuses decompensate
producing intrauterine heart failure. Maternal treatment with sympathomimetic drugs such as salbutamol
and/ or steroids may be beneficial. Intrauterine pacing has been tried but has not been successful.
Alternatively an elective early delivery with postnatal epicardial pacing can be performed if fetal
compromiseisevident.

Inanother half of caseswith complete heart block, thereisan underlying cardiac malformation such as
corrected transposition of great arteries, atrio-ventricular septal defect, heterotaxy syndromeetc. The
outcome of these cases depends upon the underlying cardiac defect. Generally the mortality is high
in this group with intrauterine deaths.

Management and Counseling for Fetal Cardiac Disease

VikasKohli
Senior Consultant, Pediatric Cardiology, Apollo Hospital

The Exciting Future of Prenatal Diagnosisin India

|.C Verma, Renu Saxena, MeenalL all, RatnaPuri, JyotsnaVVer ma, and SunitaBijar nia
Department of Genetic Medicine Sir GangaRam Hospital, New Delhi 110060.
Email: dr_icverma@yahoo.com
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The desire of having a normal baby is universal. However, in India due to the tremendous socio-
economic burden of looking after achild with agenetic disorder or disability the parentsreadily accept
prenatal diagnosisto ensurebirth of anormal baby. These are exciting times asthe newer technol ogies
of prenatal diagnosis have been established in a number of centersin India, and are available to the
patients at an affordable cost. This is a great boon, as the tests when performed in the West are
prohibitively expensive, so that they can be used only by a handful of Indian patients.

| present a status report on the situation in India, drawing on personal practice at our center. The
superior quality of ultrasound equipment has been the most important step inimproving and expanding
the scope of prenatal diagnosisin India. In all citiesthere are some very good ultrasonol ogists equal
to the best in the world. However, we have to make sure that the quality of ultrasounds as commonly
performed for the majority of women should be of acceptable quality. To achieve this we have to
introduce immediately certification and accreditation for the ultrasonol ogists.

Chromosomal disorders are common in Indiaasin other countries. To prevent these disorders many
countries have introduced large-scale biochemical screening, and in those cases where the results
indicate high risk, follow this up with chorionic villus sampling or amniocentesis for confirmation.
Thisapproachisapplicableto afew in India, dueto considerations of cost. Theway to goin Indiamay
be careful ultrasoundsin thefirst or the second trimester, although in the cities the demand and uptake
of double, triple or quadruple test is increasing, and many centers are able to offer amniotic cell
culturesif required. FISH analysisin those cases requiring rapid diagnosisis available in India. QF
PCR needs to be set up to diagnose aneuploidy becauseit is accurate, easy and cheap. However one
has to select the cases where one may rely only on FISH or QF-PCR studies, because numerical
abnormalities of chromosomes other than the five commonly tested and structural abnormalities
remain undiagnosed by this method.

The biggest advances have been made in the application of molecular methodsfor prenatal diagnosis
of alarge number of Mendelian gene disorders. For example, at Sir Ganga Ram Hospital we have
carried prenatal diagnosis of almost 1000 cases of betathal assemia, and about 300 cases of Duchenne
muscular dystrophy and spinal muscular atrophy, fragile X syndrome, hemophilia A and B, intra-
uterineinfectionsby AF-PCR (70), ocul ocutaneous al binism, congenital adrenal hyperplasia, Wilson
disease, deafness dueto connexin 26 gene mutations, and familial hypercholeterolemia. Infactin can
be said that for any disorder for which the gene is known and cloned, prenatal diagnosisis possible.
The obstetricians often do not appreciate that the affected child needs to be studied first to identify
the mutation causing the disorder, and then only can one proceed to prenatal diagnosis. Secondly, it
should be recognized that often multiple genes might cause a particular phenotype, so that timeis
required to first find out the gene involved in a particular case.

Woefully the facilities for prenatal diagnosis of lysosomal and other biochemical disorders are very
poor and this problem needsto be addressed. A network of genetic centersis being established along
with creating a website (geneticsindia.com) listing all the tests that are being donein India, and the
laboratories offering them with their contact details. These facilities will go along way to help the
many patientsin India.

Fetal Cells and Nucleic Acidsin Maternal Circulation:
Finally Useful for Non-invasive PND and Explanation of
M aternal Diseases

Wolfgang Holzgreve
Chair, University Women’sHospital Basel, Switzerland

An intense effort has been undertaken to develop a non-invasive alternative for prenatal diagnosis,



ABSTRACTS-INVITED PAPERS (SPEAKERS) 17

based onthe enrichment of fetal cellsand now free DNA from the maternal circulation. Regadingly our
laboratory pioneered magnetic cell sorting (MACS) for the enrichment of fetal erythroblasts, which
enables usto identify fetal aneuploidies.

Prompted by such reports, the NIH conducted a large clinical study, with the aim to determine the
efficacy of afetal cell based approach for the detection of fetal aneuploidies. The study also examined
the meritsof different fetal cell enrichment approaches. Theresultsof thisNIFTY study indicated that
fetal cellscanindeed be detected in alarge number of pregnancies. Although MACS based approaches
appear to be more effective than methods using flow sorting, the resulting sensitivity and specificity
arenot yet at thelevel required for clinical applications. Furthermore recent work demonstrated alarge
proportion of fetal erythroblasts displaying an apoptotic phenotype, which may influencetheanalysis
of these cellsby FISH and PCR.

Now the non-invasive diagnosis of the Rhesus factor and other single gene problems has been
achieved using PCR.

Futurework will focus onreliable, simpleenrichment procedureswith minimal fetal cell loss, automated
fetal cell recognition and optimisation of thetoolsfor the analysis of these rare cells. Asa* spin-off”
of thisresearch it hasbecome clear that the microchimerism of fetal cellsin the ciculation of pregnant
women can have negative consequences on the mothers, e.g. that y-containing cells from previous
pregnancieswith aboy whereidentified in the periphery and skinlesions of women with sclerodermia
or polymorphic eruptions of pregnancy.

Regarding women with Hashimoto thyreoiditis it was found that fetal cells can be identified in the
thyroid gland looking like their surrounding-tissue thus indicating their pluripotency.

Our lab found an association between an increased amount of fetal DNA in women with preeclampsia
and HEL L P Syndrome, indi cating theinflux of haploidentical fetal DNA into the maternal circulation as
the“toxin” of gestosis. We also found that increased fetal DNA preceeds preeclampsiamanifestations
already in the second trimester of pregnancy offering a new predictive test.

Preimplantaion Genetic Diagnosis

V Trengia
Consultant Dept OB/GYN

S. Salvatore Hospital, Pesaro, Italy

Maternal Serum Screening for Genetics Disorders
Maternal and Foetal Perspective

Sharad Gogate
Director, FMCS, SurlataHospital, Mumbai, India.

Collectively genetic disordersand birth defects are encountered in more than 2% of term pregnancies,
but individual genetic disorders occur at a much lower incidence. Hence we can not use diagnostic
testsfor such disorders on the entire popul ation. Concept of screening programsfor genetic disorders
isaimed to identify thevery small high risk sub-population from the entire, low risk, population so as
to increase the detection rates in a cost-effective and safer manner. Requirement of a good genetic
screening program are,

* The target disorder should be well defined, have significant incidence and severity to affect the
population.

* Screening test should be simple, safe (preferably non-invasive), affordable, easily available and with
acceptable false positivity & sensitivity.

* Availability of accurate diagnostic test to confirm the diagnosis in screen positive individuals.

* Follow-up management options should betherefor the high risk population identified by the screening
test.
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Very few screening programs can meet all these requirements. NTD, Down’s syndrome, Thalassemia,
Cysticfibrosisare some of the popular maternal biochemical screening programs. Large, over-popul ated
country like Indiafaces peculiar problemsin implementing screening programs

« Very large population, lack of awareness, late antenatal registration (after 5-6 months), superstitions/
myths.

* Genetic screening not mandatory even in high risk pregnancies, lack of national policy.

* Cost factor: 40% deliveries conducted in public sector, wheretotally free servicesare provided. The
meagre funds are not adequate to cover even higher prioritieslike malnutrition, prematurity, infectious
diseases.

» 60% deliveries are conducted by private sector, which is self-funded by the patients as insurance
coverageisstill very low.

 Low demand leads to higher cost, which prevents the extensive coverage of population.

» Lack of standard protocols for laboratory assays, interpretation & reporting.

« Limitationsof genetic screening programs: reduced positive predictivevalue, fal se positivity confusing
risk assessment, ethical issues.

« Paucity of well equipped genetic laboratories for confirmatory tests, high costs of these tests.
Main points for consideration in evaluating any screening program are Detection Rate (DR), false
positivity, false negativity and correlation of these with actual diagnostic tests. Performance of various
screening testsfor NTD and Down’s syndrome will be elaborated in the talk.

Samplesurvey datafrom 12 centresin different parts of the country will be also presented in the talk.
Itishighly essential to develop anational policy for screening programsfor selected target disorders
so as to down-stage these diseases.

Cord Blood Collection for Stem Cell Transplant

NeenaMalhotra
Associate Professor, Department of Obstetrics and Gynaecology

Until recently, blood that remained in the umbilical cord and placenta after delivery was routinely
discarded. Now that this blood is known to contain both haematopoietic stem cells (HSC) and
pleuripotent mesenchymal cells (PMC), there has been a substantial increasein the clinical use and
research investigation of umbilical cord blood in haematopoietic transplantation and regenerative
medicine. The otherwisediscarded 80-100ml of cord blood can reconstitute the haemopoitic systemin
patients usually children and lately for transplantation in adults.
Almost 16 years after the first successful umbilical cord blood (UCB) transplant, more than 6,000
haematopoi etic transplants have been undertaken worldwide for indications including thalassemias,
sicklecell disorders, haematol ogical malignancies, immune deficiencies and metabolic disorders.
The use of stem cells from cord blood has several clear advantages over bone marrow donation or
coIIectlon of peripheral stem cellsfrom adonor. Theseinclude:

Limitlesssupply

Available on short notice for transplant

No donor attritution compared with bone marrow registry

Ethnic diversity easier to achieve

Painless collection of stem cells

Higher proliferative capacity

Lower rate of acute grafts vs host disease
However cord blood for stem cell transpl ant has certain disadvantages which include :

Inability to obtain additional ‘donor cells’ for second transplant

Fewer total haemopoietic progenitor cellsdueto small volume

Slower engraftment
All consents for cord blood donations must be optimally obtained from women before labour and
preferably in third trimester. It isimportant to screen donors prior for genetic and infectious disease.
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Cord blood isusually not collected from pregnancies|essthan 34 weeks, multiple pregnancies, group
B streptococcus carrier, prolonged rupture of membranes, chorioamnionitis, meconium stained or
mal odorous placenta. The acquisition of cord blood units involves the consent process cord blood
collection, processing of blood, cryopreservation and storage.

Cordblood collection at delivery can beeither ‘invivo' (whilethe placentastill remainsin utero) or ‘in
vitro' in aspecialised apparatus. Obstetric providers should undergo training on proper technique of
cord blood collection especially for ‘invitro’ technique. Several perinatal factors have been associated
with increased nucleated cell countsin cord blood units. Higher cell counts are associated with first
born infants, increased birth weight, prolonged labour, increasing gestational age, shortened interval
to cord clamping.

It ismandatory to screen collected samples and maternal blood using the same tests as those applied
to blood donors, which includes HIV-1 and 2, anti HCV, hepatitis B surface antigen and TPHA for
syphilis. Most cord blood bank would al so screenfor anti CMV. All blanked unitsare eventual ly typed
for HLA-A, B and DR. Full blood counts are done on al cord blood collection prior to processing.
Cord blood donations are altruistic, directed donationsin ‘at risk families', or donationsin ‘low risk
families'. Altruistic donations provide feasible source of HSC when compatible bone marrow donors
cannot be found either in the family or from one of the six millions bone marrow donors worldwide.
Directed collection and storagein “at risk” familiesis currently recommended for siblingswhen there
isaknown genetic disease amenable to HSC transplant. Public cord blood banksare currently providing
cord blood collection and storage for altruistic and at risk donations.

Cord blood donationsdirected “inlow-risk” pregnanciesisbased on presumption of achild developing
adiseasein later yearsthat can be treated by this stem cells stored at birth. Most private cord blood
banks are promoting autologous donation in low risk pregnancies.

Umbilical cord blood represents an exciting new sources of HSC. The obstetrician represent the first
line of information and counseling to pregnant women on pros and cons of cord blood collection and
banking. It seemsthat in future UB stem cellsmay bethe material of choicein surgical transplantology,
immunotherapy and gene therapy.

Genetic Aspects of Recurrent Spontaneous Abortions

NeerjaGupta, MadhulikaK abra
Genetic Unit, All Indialnstitute of Medical SciencesNew Delhi
Email- neerjaagarwal @yahoo.co.in

Recurrent pregnancy losses such as spontaneous abortions, stillbirths and early neonatal deaths are
tragic eventsfor both the mother and the family. Recurrent miscarriage is defined asthe occurrence of
three consecutivefirst-trimester losses of pregnancy and affects 1% of women. The purposed causes
of recurrent miscarriageinclude, endocrinedisorders, anatomical causes, immunefactors, thrombophilia,
and genetic causes. Genetic causesinclude chromosomal anomalies either structural rearrangements
or aneuploidies, various single gene disorders especially X linked Dominant disorders and various
hypercoagulable states due to mutationsin factor V' , prothrombin geneand MTHFR genes. However
despite extensive investigations cause remains unknown in 50% of cases. Presently,the only
recommended investigations are testing for lupus anticoagulant and anticardiolipin antibody levels
(to diagnose antiphospholipid syndrome, an acquired thrombophilia) and the karyotyping of both
parents for chromosomal abnormalities. Women with antiphospholipid syndrome should be offered
treatment with aspirin and low molecul ar weight heparin. Couples with chromosomal abnormalities
should bereferred to aclinical geneticist with whom the options of prenatal diagnosis, pre-implantation
genetic diagnosis, donor gametes and adoption in subsequent pregnancies should be discussed.
Siblings of carriers of chromosomal rearrangements should be offered chromosomal analysis and
counseling. Coupleswith unexplained recurrent miscarriage should be offered appropriate emotional
support and reassurance that they have a good prognosis for future pregnancies.
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Recurrent Pregnancy Loss- Maternal Management

RatnaRao
Department of Obs and Gynae

Hydrostatic and Osmotic Pressure Gradients Produce
Manifestations of Fetofetal Transfusion Syndrome in a
Computerised Model of Monochorial Twin Pregnancy

RekhaBajoria
Consultantin OBIGY N, Newham University Hospital, London, UK

Objective: Despiterecent advancesin the assessment and treatment of feto-fetal transfusion syndrome
(FFTS), itsunderlying mechanism remains controversial. We aimed to determineif the clinical features
of FFTS could be explained by uni- or bi-directional inter-twin transfusion along placental vascular
anastomoses.

Study Design: We constructed a dynamic computerised model of monochorial twin feto-placental
units based on numerous interrelated haemodynamic, osmotic and metabolic physiologic variables.
Thecirculations were then linked by various combinations of direction and number of arteriovenous
anastomoses.

Results: With unidirectional anastomoses, disease severity, characterised by disparity in blood solids,
depended on donor arterial pressure but not the number of anastomoses. In the chronic state water
movement resulting from rai sed osmotic pressurein the recipient and reduction in the donor, produced
hydro-osmotic pressure equilibrium, reducing anastomotic flow to near zero. ANP driven urine
production was markedly increased in the recipient due to the raised vascular hydrostatic pressure
component.

With bi-directional anastomoses, recirculation between twins reduced discordancy in colloids and
haamatocrit, and the clinical picture was determined by the degree of asymmetry in the number of
connections.

Conclusions. Severe manifestationsof FFTS can beexplained by unidirectional inter-twintransfusion,
with lesser degrees by asymmetric bi-directional transfusion.

Prenatal Diagnosis in Multiple Pregnancy

Amar Bhide
Consultant in Maternal and Fetal Medicine, St. George's Hospital, London, UK

Theissues surrounding prenatal diagnosisin multiple pregnancy are complex. Accurate determination
of chorionicity is of vital importance and failure to determine this should trigger consideration for
referral to aspecialist. The choice of screening methods for detection of chromosomal abnormality is
limited, but existing datademonstrates the advantages of nuchal translucency screening. The possibility
of obtaining discordant results and options for management should be discussed in advance. Invasive
tests are technically more difficult and associated with a higher risk of procedure related pregnancy
loss. Repeat invasive testing is needed more often than that for singleton pregnancy. Selective
termination istechnically feasiblein both mono and dichorionic pregnancies, although the risks are
higher with theformer. Itislikely to be more acceptabl e than high-order multifetal reduction performed
in the absence of fetal abnormality.
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Ultrasound in Multiple Pregnancy and for Specific Anomalies

RatnaTalukdar

Prevalence and Significance of Cranial Scan Abnormalities
in Preterm Twinsin Relation to Chorionicity and
Discordant Birth Weight

RekhaBajoria
Consultant in OBIGY N, Newham University Hospital, London, UK

We studied 85 monochorionic (MC) and 94 dichorionic (DC) twin pregnancies (341 infants) delivered
between 24-34 weeks of gestation to determine theincidence of cranial ultrasonographic lesionsand
itsneurological significancein relation to chorionicity, twin-twin transfusion syndrome (TTTS), and
discordant birth weight.

Thecerebral lesion was seenin 14% of preterm twinswith MC infantshaving a 7 fold higher risk than
those of DC twins (95% Cl 3.28 to 15.8). In MC group, infants with discordant weight (37%), TTTS
(38%), single intrauterine death (67%) had higher incidence of cerebral lesions than those with
concordant weight (7%). Similarly, incidence of crania scan abnormality was higher in discordant DC
compared with concordant weight infants (13% vs 2%; P<0.05).

Cerebral palsy (8% vs 1%; P<0.05) and neurological morbidity (15% vs3%; P<0.05) werehigherinMC
than DC infants. In MC twins, neurological disability was higher in infants with discordant birth
weight (42%; P<0.01), TTTS(37%,; P<0.01) and co-twin demise (60%; P<0.01) than thosewith concordant
birth weight (8%). But incidence of cerebral pal sy washigher in discordant than TTTSinfants (19% vs
4%; P<0.05). Similarly, discordant DC infants had higher neuro-morbidity than the concordant group
(5% vs 1%; P<0.05). Irrespectiveof chorionicity, neurological morbidity was higher in the concordant
(57% vs 3%,; P<0.001) and discordant infants (73% vs 4%; P<0.001) with cranial scan lesions than
those with normal cranial scan.

In conclusion, preterm M C infantswere more susceptibleto cranial injury and neurological morbidity
than gestation age matched DC twins. Discordant birth weight, TTTSand survivors of co-twin demise
wereindependent risk factorsfor cerebral white matter lesions and neurological morbidity.

Maternal and Fetal Medicine at Primary Care
Obstetrics and Rural Health Care

Milind R. Shah, Solapur
Chairman, Rural Obstetrics Committee of FOGS

In most primary health carelevel, obstetricsis still accompanied by major casualties. Thisismainly
because of limitations in health services, certain diseases which are common in rural areas and also
because of many adverse social factors. Thegreat killersat thislevel are same everywhereinworld -
eclampsia, anaemia, haemorrhage, difficult labour & sepsis. Though many of these problems are
unpredictable, many can be prevented by advancesin fetal & maternal medicine. It isimportant to
understand the problemsat thislevel which are definitely different than urban sections. Early marriages
& childbearing, consanguinity, poor nutrition & more contracted pelvis & uncontrolled infection
need to be tackled on medical as well as social grounds. Anocther important issue, which is very
common, is high parity & its consequences. At many centers, though modern medical facilities are
available, people don't have faith in these facilities, doctors & hospitals. Good counseling & lot of
public awarenessis needed in thissituation. All thisisindirectly related to economic development &
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education. We need to focus upon many complicationslead by quacksaswell asby birth attendants.
It isworthwhile to slowly replace them by midwives & skilled birth attendants. While advocating
this, it is very essential to study the local situation & socia attitudes to gain confidence to use all
modern facilities, which should be result oriented & last & very important is good communication
with patients. There are many such examples that few benefited people do come forward for our
rescue whom we should encourage to form support groups. These groupswill help usin percolating
all advancesat primary health carelevel. We should never aim for full specialist careat primary level
but try to fulfill all parameters of basic maternity services. Additionally we should not hesitate in
offering choices of all modern advancesin given situation. We can keep option of accepting it or not
torural people. All these effortswould definitely help to make childbirth safer at thislevel & will help
to bring down our very high maternal & perinatal mortality & morbidity.

4D US in Prenatal Diagnosis

Shalini Singh
Professor in Fetal Medicine
Deptt. of Obst. & Gynae, University of Virginia, USA

Antenatal MRI
SonaPungavkar
Consultant, MRI Centre, Nanavati Hospital, S.V. Road, Vile Parle (West), Mumbai-56

Magnetic resonanceimaging (MRI ) wasfirst used in prenatal diagnosisinthe early 1980's. It became
obvious that, MRI allowed for greater resolution of the fetus as compared to the commonly used
ultrasound. MRI is the ideal choice because of lack of ionizing effect, multiplanar capability and
inherent soft tissue contrast. Although seen as a promising technique, fetal MR studies were limited
by long image acquisitiontimes, that necessitated sedation of the otherwise moving fetus. Technical
advances of the early 1990’s produced fast M R techniques, better coilsand gradients. This paved the
way for meaningful imaging of a fetus without the need for sedation. Single-shot fast spin echo (
ssFSE ) sequences provide evaluation of thefetal organs, especialy of the brainin adetailed fashion.
No maternal sedation or fetal curarization is required with the newer scanners. The entire gravid
uterusisfirst scanned in three planes orthogonal to the mother. Subsequent planning is performed to
obtain planes orthogonal through the fetal organ of interest. Each sequence is then used a scout for
the subsequent sequence, depending on the indication and the target organ. The scan time per
seguence ranges between 15 to 23 sec. The whole study takes about 15 to 20 minutes depending on
the indication and fetal movements. The sequence can be repeated in cases where fetal motion
causes artifacts. 3D reconstructions can aso be obtained.

TheMRI study isusually well tolerated by all patients. Thereisno known harm to the fetus. However
it isavoided in thefirst trimester which covers the period of organogenesis.

Ultrasound is a useful tool in screening an unborn child for birth defects. But sometimes, it reveals
only alimited amount of information. Thisisdueto inadequate visualisation of specific fetal anomalies
aswell asfetal position, maternal body habitus and the amount of liquor. Before MRI, parents who
were provided with findings of questionable significance after fetal ultrasound, had no option for
further investigating the situation. In difficult cases, MRI is an option that adds to the ultrasound
diagnosisto delineate the abnormality better. Another frontier in which MRI has proved invaluable,
is in cases where additional information can improve prenatal parental counselling and provide
clearer options to the parents to continue or discontinue the pregancy. It also provides reliable
information in multifetal pregnancies. It hasarolein evaluation of theumbilical cord and the placenta.
Theuterinewall and the adnexal regionsare better evaluated dueto thewider field—of - view available
on the newer scanners.

Also, thereare avenuesyet to be explored in fetal medicine and MRI may beasignificant tool in future
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research. Estimation of fetal weight using ssFSE sequences, has been reported by the American
Roentgen Ray Society, as recently as May 2003. An attempt is being made to assess lung maturity
depending on the intensity of the liquor on T2 weighted images. MR spectroscopy of the amniotic
fluid may be helpful in ng fetal renal function. MR spectroscopy of thefetal brainisapotential
and powerful research method and could eventually be auseful clinical tool for the evaluation of in-
utero brain metabolism.

Thus, although obstetric imaging will continue to be dominated by ultrasound because of it's easy
availability, low cost and easier performance, MRI has created aspecial nichefor itself with definite
indications. It is evolving as a complementary investigation to ultrasound and has avital role when
in—utero or immediate post-delivery treatment is an option. However, high cost continues to be a
limiting factor for wider usage.

In Utero Fetal Medical Therapy

RatnaD Puri
Clinical Geneticist, Department of Genetic Medicine, Sir Ganga Ram Hospital, New Delhi, India

The concept of the fetus as a patient has evolved over time with increasing knowledge of fetal
development, pathophysiology and diagnosis of disorders in the prenatal period. Treatment of the
fetus in some instances may be advantageous over treatment of the newborn due to unique aspects
of fetal development and biological characteristics of fetal devel opment.

Medical therapy in the fetus is possible by administration of pharmacological agents either to the
mother or directly withinthefetal compartment. Many disorders have been successfully treated with
fetal therapy.

Rh isoimmunization was the first example of successful treatment of fetal medical disordersin utero
and serves as the model for the management of other disorders.

Corticosteroids have been used for augmentation of fetal lung maturation for over thirty years.
Published data supports the use of dexamethasone or betamethasone for the antenatal management
of preterm labour. Thisdecreasestheincidence of RDS and intracerebral hemorrhage in the neonate.
The mechanism of corticosteroid action is probably by induction of the fetal pulmonary enzyme
complex and enhancement of surfactant synthesis.

Fetal infectionsacquired in utero can bethe cause of much morbidity & mortality and treatment inthe
neonate may not be effective. Some of the infectious diseases which can be prevented by in utero
vaccination are Pertussis, Tetanus, Rabies, Meningococcal and HepatitisB & CMV. A live attenuated
CMV vaccineisundergoing preclinical & clinical trialsto eval uate the efficacy to decreaseincidence
of infection. Variousdrug regimensarein use for the prevention of fetal toxoplasmosis. The efficacy
of perigestational therapy to prevent maternal - infant transmission of Human Immunodeficiency
virusis uneguivocal. Recent data suggests the use of aggressive multi drug therapy to eliminate the
risk of transmission.

Congenital adrenal hyperplasiadueto 21 hydroxylase & 11b hydroxylase deficiency are treated by
the in utero suppression of the adrenal axisin the female fetus. In utero therapy for the management
of fetal thyroid disordersis controversial.

Fetal arrhythmiasresulting in fetal hydrops have amortality of 50-98%. Treatment of sustained fetal
arrhythmiaswith antiarrhythmic drugsiswell known, Advancesinimaging, newer drugsand techniques
of fetal administration of medicines have vastly improved the clinician’s ability to diagnose and
managefetal rhythm anomalies.

The efficacy of periconceptional folic acid supplementation to reduce therisk of neural tube defects
and their recurrencein familiesiswell established.

Futuredirectionsfor in utero fetal therapy liesinimproving fetal accessand improved technology to
target successful fetal gene therapy.
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First and Second Trimester Biochemical Screening

Kevin Spencer
Director of Biochemical Screening

Setal Medicine Foundation, London

3D and 4D Ultrasonography for Genetic Syndromes-
Beyond the Fetal Portrait

Ashok Khurana
C-584, Defencey Colony

The practice of fetal medicine has been witnessto revol utionsin neonatal anesthesia, neonatal surgical
technique and novel methods of in utero surgery. These factors combined with a pressing social and
legal need for informed parental counseling, have placed new responsibilities on the shoulders of the
ultrasonologist involved in the care of abnormal pregnancies. Advancesin transducer technology and
computer software are changing the way ultrasound scans are performed today and three dimensional
(3D) and real time three dimensional (4D) technology is being used extensively to gain and display
anatomical and hemodynamic information. Thistreatise reviewsthe application of these newer techniques
in enhancing the data that can be obtained by ultrasonography.

3D ultrasound first became popul ar because of itsability to display thefetal facein asurface rendering
mode. Currently available equipment has gone a long way beyond this, and permits the automatic
acquisition of volume data sets which can then be processed for display in various modes. Volume
acquisition can be done using a static 3D method or a4D real time method. Color Doppler and Power
Doppler flow information from the entire volume of tissue being imaged can be acquired at the same
time. Once the data has been acquired, it can be analysed, processed and displayed using various
software capabilities that facilitate obtaining optimal information. The specific advantage of a 3D/4D
data set isthat cross-sectional views can be obtained in any plane, at any orientation, in any direction
and at any depth. It is possible to scroll through the entire volume using buttons, keys and track balls
on the control panel. Thedisplay canbe madein variousways. inasingle plane, of amultiplanar type
with asimultaneousview of three orthogonal planes, atomographic multislicetypeakinto CT and MRI,
or, arendering of the datain variousmodes. Theserendering modesinclude surface, minimum, inversion
and glass body modes. In amultiplanar display, three planes are displayed perpendicular to each other.
Sinceany such three planesintersect at apoint it is possible to navigate through the volume by moving
the point. Tomographic multislice display is a newer volume technique that displays cross sections
parallel to each other, at any selected slice thicknessin any selected plane orientation. After acquiring
avolume, instead of scrolling through the volume, a series of slices can be displayed in any selected
data set orientation. Information can be displayed as a grey scale for structure, in color for vascular
morphology or as a combination of grey scale structure and color vascular morphology information.
Volume Contrast Imaging is another new 4D technique that can enhance information obtained.

The sensitivity and specificity of prenatal diagnosis of fetal malformation has improved due to these
technologic advances and innovations. 3D and 4D techniques have been central to thisrevolution and
should be used liberally to enhance the avail ability of relevant information to the practicing specialist
of fetal medicine.

This presentation reviews the application of these newer techniquesin enhancing the data that can be
obtained by ultrasonography.

Invasive Prenatal Diagnosis. Whats new?

Suresh S
Mediscan System
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Stem Cells from Cord Blood and for In-Utero Therapy

Wolfgang Holzgreve
Chair, University Women’sHospital Basel, Switzerland

Umbilical cord blood isrichin hematopoietic stem cells. At birth, it can be collected, HLA-typed and
stored. Cord blood is successfully used since over 10 years as source of transplantation of
hematopoietic stem cells, in addition to bone marrow and mobilized peripheral blood stem cells.
Allogeneic transplantations are performed between HLA-identical siblings and from HLA-matched
unrelated donors. Most recipients of cord blood are children with leukemia or genetic disorders, but
also increasingly adolescents and adults. Based on the promising results, cord blood banks with
cryopreserved, HL A-typed cord blood samples from anonymous donors are set up worldwide, ready
to be used as allogeneic stem cell graft. Additionally, so-called “private”’ cord blood banks were set
up, providing the possihility to store cord blood at birth from healthy children with no affected family
member for a possible autologous stem cell transplantation in the futureif the child later developsa
disease such as leukemia. To date, there is no established indication for an autologous cord blood
transplantation. Nevertheless, the plasticity and multipotency of adult stem cells, which has been
discovered recently, could lead to a possible autologous use of cord blood stem cells for different
indications in regenerative medicines (cell- and organ replacement / regeneration). So far, however,
this remains speculative.

Prenatal in-utero stem cell transplantation is promising therapeutic option for genetic disorders,
whichisnow at the edge of moving from preclinical researchinto clinical application. Thefirst clinica
experience shows that some form of severe immunodeficiency can be treated successfully in-utero.
No therapeutic success has been achieved in genetic disorders which do not severely affect the
immune system, due to immunologic rejection and hematopoietic competition between donor and
host cells. Therefore, new strategies are being developed, including graft modification, prenatal
conditioning of the fetus, postnatal re-transplantation after prenatal induction of immune tolerance,
and fetal gene therapy using autologous fetal stem cells. The use of non-hematopoietic (e.g.
mesenchymal) or pluripotent stem cells will probably lead to an expansion of the spectrum of
indications. Simultaneously, ethical implications, in particular regarding fetal gene therapy and the
use of pluripotent stem cells must be addressed.

Endoscopic Surgery in the Smallest Patient
Shailesh Kumar

Prevention Therapy of Rh Disease

Helen Frances Savoia
Consultant Hematol ogist
Roya Women'sHospital, Victoria, Australia

Inthelate 1960sclinical trials showed that theincidence of Rh D immunisation of Rh negative women
could be dramatically reduced by the administration of Rh D immunoglobulin (1g) after delivery. In
1968 Australiabecame the first country to become self sufficient in Rh D 1g with the introduction of
the Rh program which recruited donors for plasma collection for the production of Ig. Studies
subsequently showed that immuni sation rates could be further reduced by prophylactic administration
of RhD Ig during pregnancy.

Theadministration of RhD Ig to nonimmunised Rh negative women for antenatal sensitising events,
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for antenatal prophylaxis at 28 and 34 weeks gestation and postnatally where the infant is Rh D
positiveisnow well established in clinical practice. Thishasbeen achieved through the devel opment
of Clinical Practice Guidelines on the use of Rh D Ig by the National Health and Medical Research
Council (NHMRC), and support and endorsement of these guidelines by the Royal Australian and
New Zealand College of Obstetricians and Gynaecologists (RANZCOG). TheAustralian Red Cross
Blood Service and the Australian plasma fractionator CSL Bioplasma have developed and widely
distributed both professional and consumer information which have rai sed awareness of thisimportant
preventive strategy.

The prophylactic use of Rh D Ig has led to a significant reduction in the incidence of haemolytic
disease of the newborn which now occursonly in 1in 1000 live births. Although now arare pregnancy
disorder, Rh isoimmunisation continuesto be a challenging obstetric complication. While the face of
the disease has undergone many changes in recent years, the principles of management remain
unchanged. Pregnancies at risk areidentified by past obstetric history and by the antenatal detection
of red cell antibodieswith serial measurement of antibody levels. In cases of paternal heterozygosity,
thereal risk of fetal disease can be determined using DNA techniquesto determinethefetal blood cell
type with tissue obtained from amniocentesis and now by molecular analysis of circulating cell free
fetal DNA in maternal plasma.

Sensitised pregnanciesare monitored for the devel opment of fetal anaemia. Sinceitsintroduction into
clinical practiceby Liley over 40 yearsago, spectral analysisof amniotic fluid bilirubin asanindirect
measurement of fetal anaemiahas been the primary method of screening for fetal anaemia. Noninvasive
evaluation is now possible with the use of doppler ultrasound to detect changes to fetal blood flow
secondary to anaemia, most commonly using the middle cerebral artery, and ultrasound eval uation of
fetal haemopoietic organsand for the diagnosis of hydrops. Ultrasound guided intrauterinetransfusion
of red blood cellsremainsthe treatment for the severely affected fetus. Perinatal survival ratesin the
non hydropic fetusare reported at over 90% and long term studies have revealed normal neurological
outcomes for more than 90% of cases.

Prevention of Rh D isoimmunisation remains one of the triumphs of twentieth century medical practice.
Over a few decades an understanding of the scientific basis and pathophysiology of haemolytic
disease was gained, and an effective preventive strategy developed. The remaining challenges in
prevention are maintaining awareness of a now rare disease, continued widespread adoption of
appropriate use of anti D 1g, and the continued supply of asafe and efficacious product for prophylaxis.

Work-up of a Case of Early Onset IUGR

Sunesh Kumar
Professor, Dept. of Obs& Gynae, AIIMS

Early Onset IUGR or IUGR setting in before 32 weeks gestation is less often seen than Late Onset
IUGR. Previously a number of terms were used to denote Early Onset IUGR such as symmetrical
IUGR, etc. of lateterm Early Onset IUGR ispreferred. 1UGR continuesto remainsasignificant cause
for perinatal mortality, NICU admissions and subsequent CNSdisordersin childhood. WhereasL ate
Onset IUGR mostly follows conditions such as pregnancy induced hypertension, Early Onset IUGR
can occur dueto chromosomal anomalies, intrauterineinfections and long standing maternal diseases
such as chronic hypertension, collagen vascular disorders etc. Fetal congenital malformations can
also cause Early Onset IUGR.

Work up of acase of Early Onset IUGR includes investigations aiming to find out possible etiology.
Besides studies for maternal infection, infections capable of transplacental transmission including
TORCH group are carried out. In order to excludefetal congenital malformation arepeat organ targeted
ultrasonography iswarranted. Doppler flow studiesin major fetal vessels often turn out to be normal
inspite of presence of IUGR. Detail ultrasound to look for soft tissue markersfor fetal aneuploidy is
helpful.



ABSTRACTS-INVITED PAPERS (SPEAKERS) 27

However, obtaining cord blood sample by percutaneous transabdominal fetal blood sampling for
chromosomal culture is indicated to exclude chromosomal disorders. Blood sample obtained by
cordocentesis can also be used to look for TORCH infections, acid-base status of the fetus

Early Onset IUGR includes investigations aiming to find out possible etiology. Besides studiesfor
maternal infection, infections capable of transplacental transmission including TORCH group are
carried out. In order to excludefetal congenital malformation arepeat organ targeted ultrasonography
is warranted. Doppler flow studies in major fetal vessels often turn out to be normal inspite of
presence of IUGR. Detail ultrasound to look for soft tissue markersfor fetal aneuploidy ishelpful.
However, obtaining cord blood sample by percutaneous transabdominal fetal blood sampling for
chromosomal culture is indicated to exclude chromosomal disorders. Blood sample obtained by
cordocentesis can also be used to look for TORCH infections, acid-base status of the fetus

IUGR —anemia, Multiple Micronutrient Supplementation
and Beyond

Shalini Singh
Professor in Fetal Medicine
Deptt. of Obst. & Gynae, University of Virginia, USA

Implication and Management of Oligohydroamnios and
Polyhydroamnios

Priti Venketesh
Consultant O& G
Fetal Medicine & Ultrasound Centre, Manipal Hospital

Placental Pathology-Fetal Implications

HemaDivakar
Consultant Obstetrician & Gynaecologist, Bangalore

It is to be emphasized at the outset, that all placental lesions must be assessed in terms of their
functional significance and that no abnormality of the placenta, however pathologically impressiveit
may appear, isof any importance unlessit can be shown directly to impair the continuing growth and
development of the fetus.

The placenta has a considerabl e functional reserve capacity, easily repairsischaemic damage, isable
to compensate for toxic injury and does not appear to age. Most of the macroscopically visible
abnormalities of the placenta are of no functional significance, the major exception to this general
banality being the uncommon |arge haemangiomawhich can cause complicationsin the mother, fetus
and neonate. Most of the historical abnormalities seen in the placenta villi represent a reaction to
aterations in either maternal or fetal blood flow through the placenta, but a failure of adequate
maturation of the villous tree may impair the functional efficiency of the placenta, as may defective
trophoblastic differentiation. Infections of the placenta are important but do not influence placental
Lunction, while there is currently no firm evidence that the placenta ever suffersimmune-mediated

amage.

Intrinsic placenta ‘insuffiency’ isextremely rareand it isbecoming increasingly clear that thisclinical
syndromeisusually dueto arestricted supply of maternal oxygen and nutrientsasaresult of inadequate
transformation of the spiral arteriesinto uteroplacental vessels. Thisfailure of placentation represents
an abnormality of the relationship between fetal and maternal tissues at a relatively early stage of
pregnancy, and it is only by gaining a better understanding of this relationship that the problems
posed by such conditions as pre-eclampsia and idiopathic intrauterine growth retardation will be
addressed in the presentation.
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Management of B -Thalassemia in Pregnancy: ObstetriciansAlert

RatnaChatterjee
Senior Lecturer in Reproductive Endocrinology, University College Hospital, London, UK

-thalassaemia is one of the world’'s most wide spread monogenetic disorders affecting over 30
million people worldwide. Advances in the management of 3-thal assaemia major by optimal blood
transfusions and chelation therapy have improved survival of patients into adult life. Due to the
prolonged life expectancy and improvementsin quality of life, pregnancy has now become animportant
issue for patients and clinicians,

We report our experience of 11 women with (3 -thalassaemia major over the last 15 years at the
University College Hospital, London. The major pre-pregnancy issues including pre-pregnancy
counseling, partner screening, medications, suitability for induction of ovulation and pregnancy care
arereviewed.

Pregnancy was advised when patients had echocardiographically normal resting left ventricular
performance. Iron overload was assessed by cardiac and hepatic MRI. All conceptions occurred after
ART, as all had hypogonadotrophic hypogonadism, consequent on transfusional haemosiderosis,
which isacommon problem in 3-thal assaemia patients. Cardiac function, along with hematological,
endocrine, and hepatic parameterswere initially assessed and monitored throughout pregnancy and
for 2 to 9 years post partum. All patients were screened for Hep B, Hep C and HIV prior to ART.
Partnerswereinvestigated for haemoglobinopathy. Desferrioxamineor ora chelatorswere discontinued
during pregnancy.

Fourteen healthy newborn infants were delivered. There were 2 sets of twin and one set of triplet
pregnancy. One patient developed thromo-embolic episode, while 2 had pre-eclamsia. The mean
serum ferritin concentration increased from pre=pregnancy value of 2000 to 5000 pg/L post delivery.
Although no significant cardiac complicationswere encountered, theincidence of preterm labour and
growth restriction were 3fold higher than the background population. Elective caesarean section was
performed in 73% of cases. None of the fetuses had congenital malformations. The mean fetal birth
weight was 2.5 kg. Breast feeding was encouraged in all cases. Chelation therapy was recommenced
intheimmediate post partum period.

In conclusion, pregnancy is feasible in women with (3 -thalassemia with normal resting cardiac
performance and optimized iron overload status. Our experience suggests that, with proper care and
guidance, pregnanciesin women with thalassemiamajor are practical and can have successful outcome
in specialist centresunder amulti disciplinary team.

Feto Maternal Workup of Non Immune Hydrops

SujathaJagadeesh
Cons. Geneticist & Dysmorphologist, Fetal Care Research Foundation, Chennal

Nonimmunehydropsisinvariably alethal or severely morbid condition & may result from anatomical
or physiological alterationsin afetus. The exact incidencein our subcontinent isyet to be deciphered.
A preliminary datagot from the Birth Defects Registry of Indiawould be presented. A few survivors
have been reported & they would have had a self limiting etiology like infection.

Definition: Nonimmune hydropsisdefined asastate where thereisextracellular fluid accumulation
in 2 or more body cavitiesin the fetus & there are no redcell antibodies circulating in the mother &
fetus

Causes:

| trimester

1. Chromosomal anomaly —Most commonly Aneuploidy -Turners syndrome

2. Skeletal dysplasia—eg Achondrogenesis

3. Severe lower urinary tract obstruction — Prune belly syndrome

I trimester —M ost common timefor pick up
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1. Structural cardiac defect in the fetus— Complex cardiac defects, Ebsteinsanomaly, cardiomyopathy
etc.,

2. Defects in the respiratory tract — Primary pleural effusion, high airway obstruction, congenital
cystic adenomatoid malformation of thelung etc.,

3. Skeletal Dysplasias, Neromuscular syndromesetc.,

4. Metabolic causes— Lysosomal storage disorders, Red cell enzyme defects

5. Vascular — Twin to twin transfusion , Trap sequence, Placental Chorioangioma etc.,
6. Infections— TORCH, Parvovirus, Syphilisetc.

7. Endocrine disorders— Fetal goitre

[l trimester:

1. Later evolving cardiac, respiratory problems

2. Arthrogryposis, Pterygium syndromes

3.Rhythm abnormalities

4. Cloacal anomaly etc.,

List of maternal investigationsin NIH

1. Blood group,Indirect Coombs test

2. TORCH titres- IgM /IgG

3. Kleihaur Betketest

4. Parental Haematology & Electrophoresis

5. Maternal Liver function tests

6. Parental karyotype— If fetus has a structural rearrangement

List of Fetal investigations

1. Haematogy, electrophoresis, direct Coombs test

2. Infection screen, Viral culture

3. Karyotype

4. Lysosomal enzymescreen

5. Liver function test

6. Biochemical analysisof pleural/ Asciticfluid

7. Autopsy

Postnatal followup

1. Surgical correction optionsfor structural defects

2. Continue therapy for functional defects

3. Periodic developmental assessment

PrePregnancy Counseling

Isamust in al coupleswith aprevious hydropic child, family history of genetic disorders. Thisgoes
along way in early detection & intervention in subsequent pregnancies.

Recognition and Management of Thyroid Disease in Fetus

VinitaDas
Prof. & Head, Obst. & Gynae
KGMC, Lucknow, Uttar Pradesh

Diabetes Méllitus: Prepregnancy and Monitoring for
Prevention of Congenital Malformations

L axmi Shrikhande
Shrikhande Laser and Endoscopy Centre, 528, Hanuman Nagar, Nagpur

Diagnosing type 2 diabetesmellitusisvery difficult during pregnancy because severe forms of GDM
have similar clinical characteristics. Onthe other hand, itisnot unusual for women tentatively diagnosed
with GDM in early pregnancy to be found to have overt diabetes after delivery. Although a first-
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trimester HbA 1C value of 8% ishighly suggestive of preexisting type 2 diabetes, definitive diagnosis
of type 2 diabetes must be made after pregnancy using the 75-g, 2-hour glucose tolerance test.
Congenital malformations remain the major cause of morbidity and mortality among the offspring of
women with diabetes. The incidence of multiple congenital malformations amid infantsof mothers
with insulin dependent diabetes mellitus (typel or IDDM) isbetween 6% and 12%. Thisistwotofive
times the incidencein non-diabetic mothers. The most frequently seen types of malformations in
infants of diabetic mothersinvolvethe cardiovascular, skeletal, central nervous, gastrointestinal and
genitourinary systems, with cardiac malformations being the most common.

Both human and animal studies have demonstrated that diabetic embryopathy is associated with
hyperglycemia during the period of organogenesis. However, the precise mechanism(s) by which
hyperglycemia induces diabetic embryopathy remainsunclear. A number of hypotheses have been
proposed, such asalterations of fuels or fuel-related factors, arachidonic acid and myo-inositol
deficiency, and an excess production of freeoxygen radicals relative to the antioxidant reserve (ie,
oxidativestress).

Because birth defects occur during the critical time of organogenesisie 3-6 weeks after conception,
preconception counseling and metabolic control before pregnancy reduces the rate of congenital
malformationsand the burden of suffering in offspring.

HbA1c level of lessthan 7% isacentral feature of the pre-pregnancy monitoring. It is necessary that
all the factors, which influence this level, be targeted, but particular emphasisis placed on diet and
exerciseand very regular contact with the health careteam. I deally any woman with diabetes undergoing
care for infertility should consult with her diabetologist and have optimal glycemic control prior to
commencing treatment. M ost human studies have used first-trimester glycosylated hemoglobin levels
asanindicator of glycemic control during organogenesis. Theincidence of major structural anomalies
has been shown to increase with increased levels of HbA 1c.

A systematic approach to pregnancy planning, avoiding unintended pregnancies through
contraception, repeated emphasis by providers on the importance of pre-conception care & use of
folic acid are essential componentsof acomprehensive diabetic management programme.

The development of very short acting Humalog insulin has enabled these women to decrease post-
prandial blood sugar levels very quickly to normal. With the team of diabetes educators, dietitians,
perinatologists, obstetricians, and endocrinologists, the patient will have the most up-to-date and
thorough care as well as instruction in how to control her diabetes during the different stages of
pregnancy. Having a patient with diabetes who wants to become pregnant involves planning by the
patient and her team of professionals in order to achieve a healthy outcome.

Fetal Echo in the First Trimester and Early Second Trimester

Indrani Suresh
Mediscan System
169 Avvai, Shammungan Road, Gopal puram, Chennai- 86

MRI in Prenatal Diagnosis Beyond 4D Ultrasound

Sailesh Kumar
Centrefor Fetal Care,Queen Charlotte’'s& ChelseaHospital
Imperia College L ondon,Du Cane Road London W12 OHS

Chromosomal Anomalies First and Second Trimester Ultrasound

M anjula(Handa) Virmani
Diplomat American Board Radiology
Fellowship Breast Imaging USA
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Chromosomal abnormalities are a major cause of perinatal death and childhood disabilities.
Consequently the diagnosis of chromosomal disorders constitutes most important indication of
invasive prenatal diagnosis. However theseinvasivetestsof amniocentesis, chorionic villous sampling
or cordocentesisisassociated with arisk of miscarriage of 1%. Thereforethesetestsarecarried outin
pregnancies at high risk for chromosomal defects.

Screening using ultrasound is based on the fact that most fetuses with chromosomal abnormalities
have major structural malformations or minor abnormalitiesthat can be detected on ultrasound.
Noninvasive Screening methodsfor chromosomal abnor malities

Maternal age 35 or above

Genetic history (previous trisomic offspring, other genetic diseases, parental translocation carrier)
Ultrasound at 11 — 14 weeks: Nuchal translucency screening

Ultrasound at 18 — 20 weeks: the genetic sonogram

Maternal serum biochemistry in 1% trimester (11 —14wks)

Maternal serum biochemistry in 2™ trimester (15—-20wks)

Fetal cellsin maternal circulation (Investigational)

Risk of Trisomies

Maternal age: Older the mother the higher the risk of trisomies

The earlier the gestation the higher the risk of trisomies

Women with previousfetus or baby with trisomy 21, therisk in current pregnancy is0.75% higher than
her background risk

11— 14 week Scan

Fetal Nuchal Translucent thickness

Nasal bone

Growth restriction - crown to rump length

Fetal Heart rate

Ductus Venosus flow

Fetal Doppler studies

Nuchal Thickening/Transucency

Nuchal translucency isthe thickening of the nuchal soft tissues— subcutaneousfluid collectionin the
back of neck. Thisismeasuredin 1% trimester between 11 — 13 weeks (optimal time 13 weeks); in sagital
scans and is correlated to crown rump length. The measurement involves the width of lucency aone,
excluding thewidth of surface or occiput. The cut off is3mm.

Nicolaidesand coworkers have been instrumental in demonstrating their association with chromosomal
anomalies- Trisomy 21 (most common), Triploidy, Trisomy 13, 18, 22, Tetrasomy 12 p.

Nuchal translucency in Trisomy 21:

NT measurements when combined with maternal age identifies up to 80% chromosomal anomalies
with 5% fal se positive. When combined with free beta hcg and pregnancy associated plasma protein
A (PAPP-A) sensitivity increasesto 85% with false positive rate of 5%.

Most fetuses that have thickened nuchal foldsin 1% or 2™ trimester may show resolution over period
of time. Progression from an abnormal nuchal thickening to normal oneisnot necessarily indicative of
anormal karotype. Fetuses with nuchal abnormalities need amniocentesis even if thisresolves.
Fetal nuchal tranducency and other chromosomal abnor malities:

Trisomy 18:

Inaddition toincreased NT thereisearly onset intra uterine growth restriction (IUGR), bradycardia;
and in 30% associated omphalocele. The biochemical markers of maternal serum free beta hcg &
PAPP-A decreased.

Trisomy 13:

In addition to increased NT thereisfetal tachycardiain about 2/3" of cases, early onset intra uterine
growth restriction (IUGR), hol oprosencephaly or omphalocele in about 30% cases. The biochemical
markers of maternal serum free betahcg & PAPP-A decreased.

Triploidy:

Increased NT is seen along with early onset asymmetric intra uterine growth restriction (IUGR),
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relative bradycardia, holoprosencephaly, omphalocele, posterior fossa cyst in 40% of cases. Molar
changes in placenta are seen in about 33% cases.

Turner’sSyndrome:

Along with increased NT there is fetal tachycardia in 50% of cases, and early onset intra uterine
growth restriction.

Absent/hypoplasiaof Nasal Bone:

isseenin 65—70% of Trisomy 21, 50% in Trisomy 18 and 30%in Trisomy 13.

In screening for trisomy 21 at 11 — 14 weeks. The combination of sonographic markers of nasal bone
& nuchal translucency with biochemical markersof free betahcg, PAPP-A could result in adetection
rate of about 97% for afal se positiverate of 5%, or detection rate of 95% with false positive rate of 2%.
Chromsomally normal fetuses showed anasal bonein 99.5% of cases

Growth Restriction (First trimester):

Crown rump length

Low birth weight isacommon feature of many chromosomal malformations. Prenatal studiesin 2" &
3 trimester have reported high prevalence of aneuploidiesin severe lUGR.

In the 1% trimester trisomy 18 & triploidy are associated with moderate to severe growth restriction;
trisomy 13 & Turner’s syndrome with mild growth restriction. There is essentially normal growth
patternin Trisomy 21.

Study by Bahado & Singh who showed the risk of aneuploidy increases when CRL is shortened by
14mm from that expected for the period of amenorrhea.

Fetal Heart Rate

Normal Pregnancy

5weeks 110 per minute
9weeks 170 per minute
14 weeks 150 per minute
Trisomy 13 Tachycardia
Turner’s syndrome Tachycardia
Trisomy 18 Bradycardia
Triploidy Bradycardia
Trisomy 21 Mildincreaseinrate
DuctusVenosus

Absent to reversed awave is seen in 60 — 90% of chromosomally abnormal fetuses

Only 5% of chromosomally normal fetuses showed abnormal awave.

Fetal Doppler Studies

Umbilical artery

Two studiesreported no significant differencein umbilical artery flow between trisomy 21 & normal
fetuses.

One study reported about 50% of trisomy 21 fetuses between 11 — 14 weeks showed abnormal
umbilical artery flow with Pulsatility index abovethe 95 percentile.

Umbilical vein

The Doppler study in 11 — 14 weeks reported pulsatile flow in 25% of normal fetuses and in 90% of
fetuseswith trisomy 18 & 13. Intrisomy 21 the pulsatile venous flow was not significantly different
fromnormdl.

Structural anomaliesin 2" trimester with higher probability of chromosomal malfor mations
Central NervousSystem:

Holoprosencephaly:

Holoprosencephaly is a spectrum of severe early abnormalitiesin forebrain cleavage.

40—-60% of these are associated with chromosomal malformation. Trisomy 13 or Variant of Trisomy 13
account for 50% of all cases. Also seenin Triploidy.

Prenatal sonographic diagnosisis based on demonstrating a single dilated mid line ventricle.
Holoprosencephaly iscommonly associated with mid facial abnormalities. Therisk of chromosomal
defect is higher when thisis associated with extrafacial anomalies.

Dandy Walker Complex:
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Isaspectrum of abnormalitiesof cerebellar vermis, cystic dilatation of 4™ ventricle and enlargement of
cisternamagna.

Dandy Walker Malformation: iscomplete or partia agenesisof cerebellar vermisand enlarged posterior
fossa.

Dandy Walker Variant: Partial agenesis of cerebellar vermiswithout enlargement of posterior fossa
Megacisternamagna Normal vermisand 4" ventricle.

Theoveral incidence of chromosomal malformation isabout 40% usually Trisomy 18 & Trisomy 13.
Study by Chang et a: reported 52% chromosomal defectswith DWV and 32% with DWM.
Ventriculomegaly:

Theoveral incidence of chromosomal abnormalitiesisabout 10%. Commonly associated with Trisomy
18, 13, 21; Triploidy; Translocation.

Theincidenceis higher with mild to moderate ventriculomegaly.

Agenesisof CorpusCallosum:

Is difficult to detect before 22 weeks and is suspected by the absence of cavum septum pellucidum
and enlargement of posterior horn of lateral ventricle (tear drop sign).

Chromosomal risk in Prenatally diagnosed cases is about 10%; and in postnatally diagnosed cases
4%. The associated Chromosomal abnormalities are trisomy 8, 11, 13, 14, 15, 18; triploidy and
translocation.

Microcephaly:

Prenatal diagnosisis based on identification of disproportionately reduced head circumference. The
chromosomal defect usually trisomy 13 is seen in about 15% of cases. Usually associated with other
defects.

Choroid plexuscysts:

relatively acommon variant with no effect in development. These are detected between 16 - 24weeks
of gestation and generally resolve by 28 weeks of gestation.

These have been found commonly in association with trisomy 18.

Factorsin caculating therisk of chromosomal Malformation inisolated choroid plexuscystsismaternal
age; size of cyst (more than 10mm) and delayed resolution of these cysts.

Brachycephaly:

isseen in trisomy 21 and is relative shortening of the occipito frontal diameter. It is a non specific
marker and generally associated with other sonographic markers, may be seen in normal fetuses as
well.

Strawberrry shaped skull:

Strawberrry shaped skull is seen in 80% of fetuses with trisomy 18. The strawberry shaped head
shows flattening of the occiput and narrowing of the frontal part of head.

A Non specific marker and generally associated with other sonographic markers.

Facial Abnormality:

Cleft Lip and Palateisassociated commonly with trisomy 18 & 13.

Postnatally chromosomal abnormalities are seen in less than 1% of babies with facial clefts. In the
prenatal seriestheincidenceisabout 40% and iscommonly associated with Trisomy 18 & 13.
Hypoplasia of nasal boneisasensitive and specific 2™ trimester marker for trisomy 21. Thisisdefined
by anasal bone that is not visible or the length isless than 2.5mm.

Thisisseenin 65—70% of casesof Trisomy 21; 50% Trisomy 18 & 30% of Trisomy 13.

Ear abnormalities:

In about 85% of neonates with trisomy 21 the ear length is below the third percentile of the normal
range. Small and deformed earsare seenin Trisomy 18, 13 & 21.

Micrognathia: isanon specific finidng and isseenin trisomy 18 & triploidy. Theincidence of
chromosomal abnormalities is about 60%. All fetuses have other malformations and/or growth
retardation.

M acroglossia: Postnatally the macroglossiaisacommon feature of trisomy 21. Antenatally israrely
diagnosed unless the other features of trisomy 21 are present.

Neck

Cystic hygroma: Prenatal sonographic diagnosis is based on demonstration of bilateral septated
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cystic massesin the occipiocervical region. Chromosomal defect isseenin 75% of casesand isalmost
always Turner’s syndrome.

Nuchal edema or nuchal fold isthe 2™ trimester equivalent of nuchal translucency at 11 — 14 weeks.
Thisis measured in transverse scans in 2™ trimester with the cut off taken as 5mm up to 20 weeks.
Increased nuchal fold thickness is found in 33% of fetuses with trisomy 21 and in 0.6% of
chromosomally normal fetuses.

Chest:

Diaphragmatic hernia may be sporadic but in 50% this may be associated with chromosomal
abnormalities. Prenatal diagnosisis based on the demonstration of stomach, intestine or liver in the
thorax and the associated mediastinal shift to the opposite side. The incidence of chromosomal
defectsmainly trisomy 18 isabout 20%.

Cardiacabnormalities:

Heart defects are seen in more than 90% of fetuseswith trisomy 18 & 13; 50% with trisomy 21; 40%
with Turner’s syndrome. The associated cardiac defectsare atrio ventricul ar septal defect (endocardial
cushion defect —most commom), Double outlet right ventricle, Tetrology of Fallot, Hypoplastic heart,
V SD, Aortic coarctation.

Intracardiac echogenicfoci (EIF): are seenin thefour chamber view of heart. 90% of theseresolve by
third trimester. These are seen in 25% of fetuseswith trisomy 21 and in 4% of normal fetuses. Risk of
Aneuploidy increases with multiple foci, large EIF, in both right & left ventricle, in right ventricle
alone. Thereistwo fold increased risk with EIF in

RV & both ventricles.

Abdomen:

Omphalocele: Prenatal diagnosisisbased on the demonstration of mid line anterior abdominal defects,
the herniated sac with the umbilical cord insertion at the apex of the herniated sac. The risk of
chromosomal defect is 4 times higher when the herniated content isbowel.

The associated chromosomal defects mainly trisomy 18 & 13 are seen in 60% of cases at 12 weeks;
35% of cases at mid gestation and 15% in neonates.

Esophageal Atresa:

Prenatally chromosomal defect mainly trisomy 18 is seen in 20% of cases. Thisis suspected when
there is polyhdroamnios, non visualization of stomach in repeated sonographic examinations.
Postnatally the chromosomal defects are reported in 3 — 4% of neonates with esophageal atresia.
Duodenal atresia:

Diagnosed on ultrasound by the characteristic “double bubble” appearance of dilated stomach and
proximal duodenum and commonly associated hydroamnios. Thisis associated with Trisomy 21 in
40% of cases.

These changes are seen after 25 weeks.

Echogenicbowe:

may be seen in trisomy 21, 18, 13 and triploidy. The incidence of echogenic bowel in trisomy 21 is
about 13%.

Urinary tract abnormalities:

The risk of defect is similar whether unilateral or bilateral, different renal anomalies, uretheral or
ureteral obstruction and oligoamnios. Incidence of chromosomal defectsin femalesistwicethat in
males.

Mild hydronephrosisis commonly seenin Trisomy 21;

Moderate/ severe hydronephrosis, multicystic kidneys, renal agenesisisseenintrisomy 18 & 13.
Skeletal abnormalities:

Syndactyly 3rd & 4th digit: Triploidy

Polydactyly: Trisomy 13

Clinodactyly & sandle gap: Trisomy 21(hypoplasiaof middle phalynx of 5th digit)

Overlapping fingers, rocker bottom feet, talipes: trisomy 18.

Short humerus & femur are associated with Trisomy 21, 18, triploidy and Turners's syndrome

Fetal growth restriction: Low birth weight isseenin many chromosomal defects, but theincidence of
small for gestation age neonates is about 1%.

IUGR iscommonly seenintriploidy and trisomy 18.



ABSTRACTS-INVITED PAPERS (SPEAKERS) 35

The highest incidence of chromosomal defects is seen in cases where along with IUGR there are
associated fetal structural abnormalities, amniotic fluid volume is normal or increased, and in the
group which shows normal waveformsfor both uterine and umbilical arteries.
Detection rate, false positive rate for different screening combinations

DR(%) FPR (%)
MA + > 35years
MA+AFP+ hcg+ UE3 (15—17 weeks)
MA+NT (11 —14weeks)
MA+ free betahcg +PAPP-A
MA+ NT + free betahcg +PAPP-A
MA+NT +NB
MA+ NT + NB + free betahcg +PAPP-A
(AFP: alpha feto protein; DR: detection rate: FPR: false positive rate; hcg: human chorionic
gonadotrophin; MA: maternal age; NB: nasal bone; NT: nuchal translucency; PAPP-A: pregnancy
associated plasma protein —A; u E3: unconjugated estriol)
(Source: Rumack).
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Skeletal Dysplasia

Nitin Chaubal
C/O Jaslok Hospital & Research Centre
Ultrasonography Department, 15, Dr. G. Deshmukh Marg, Mumbai - 400 026

Non Invasive Prenatal Diagnosis of - thalassemia and RH-D
Already a Reality

AnuragKumar Gupta
University Women'sHospital Basel, Switzerland

Fetal cells, specificaly fetal erythroblasts, isolated from the maternal circulation offer the possibility
of obtaining fetal genetic material in arisk-free non-invasive manner. Prompted by anumber of high-
profile publications, the NIH decided to fund a large scale study, the so-called NIFTY study, to
investigate thefeasibility of thisapproach. The datafrom thisstudy, in which our laboratory participated,
indicated that current technologies are not suitable for clinical applications, as only low levels of
sensitivity could be attained. During these investigations we noticed that isolated fetal erythroblasts
could be more efficiently analysed by single cell PCR than by FISH.

A magjor focusin our laboratory over the past years has been the analysis of cell-free fetal DNA in
maternal plasma. Although the presence of cell freecirculatory nucleic acidswasfirst reported almost
60 years ago by Mandel and Métais, it is only in recent years that this phenomenon has gained the
interest of thewider scientific community, especially in oncology and prenatal medicine. Theanalysis
of cell-freefetal DNA in maternal plasmais particularly suited for the examination of fetal geneticloci
completely absent form the maternal genome, such as the Y chromosome or the RhD gene in Rhd
negative pregnant women. Indeed, this approach has been found to be so reliable that it is already
being used clinically in several European centresfor the detection of thefetal RhD statusin pregnancies
with a Rhesus constellation and sex in pregnancies at risk for an X-linked disorder.

Thedetection of other fetal geneticloci which differ only slightly from maternal oneshas provento be
more problematic. In this regard we have recently made the observation that circulatory fetal DNA
sequences are generally smaller than comparable maternal ones, and that by sel ecting sequenceswith
asmall size (<300 bp) a selective enrichment of fetal DNA sequences can be attained. By using this
approach we have recently shown that fetal point mutations, such asthose for b- thalassemia, can be
reliably determined from circulatory fetal DNA.
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Prenatal Diagnosis of Hemaoblobinopathies in India

Renu Saxena
Department of Genetic Medicine, Sir GangaRam Hospital, New Delhi

Hemogl obinapthies are disorders caused by the presence of abnormal hemoglobin production in the
blood. b-Thalassemiaisthecommonest single gene disorder whichisAutosoma recessive characterized
by chronic hypochromic hemolytic anemiaand by dependence on blood transfusionto sustainlife. It
is caused by mutations in the b-globin gene that reduce or abolish the synthesis of b-globin chains
required for theformation of adult hemoglobin (Hb, A, a,
In the eastern states b-thalassemia/Hb E is common ané behaves as b-thalassemia major (while
homozygousHb E isfairly innocuous). Sicklecell diseaseisprevalent mostly intribal communitiesin
central India, Maharashtra, Gujarat, Rajasthan, Nilgiri hillsand Wayanad district of Kerala. Sicklecell
/ b-thalassemia combination occurs to a small extent, and has moderately severe manifestations.
Among PunjabisHb D is observed in a 2-3% of people from Punjab, but does not lead to significant
manifestations when combined with b-thalassemia gene.
Treatment of thalassemiais expensive, arduous and painful. It is associated with complications of
chelation therapy, and therisk of transfusion-related infections. It is, therefore, necessary to prevent
the birth of affected children by prenatal diagnosis, to reduce the socio-economic pressure on the
family and burden of the disease on the community. Therefore, genetic counseling and prenatal
diagnosis (PND) are essential to control this dreaded diseases.
The various elements for a successful prenatal diagnosis program for hemoglobinopathiesin India
will be discussed which include:

Establishing accurately that both the partners are carries

Molecular studiesin the affected child and the parents to identify the mutations in the b-globin

gene that cause the disease.

Choosing the most suitabl e obstetric techniqueto obtain fetal tissueand performing the procedure.

Extraction of DNA from thefetal tissue and carrying out molecular studiesto establish the status

of the fetus.

Sources of error and their avoidance.

Verification of theresult after birth or abortion.

Molecular Fetal Diagnosis of Neuromuscular Disorders

Balraj Mittal
Department of Genetics, SGPGIM S Lucknow

E-mail: balraj@sgpgi.ac.in

Neuromuscular disorders are agroup of conditions affecting either muscles, nerves which passfrom
brain and spinal cord to the muscles, or complex junction between muscle and nerve. Most
neuromuscul ar disorders result from genetic abnormality and cause progressive weakness. Some are
severe and life expectancy islimited to first or second decade whereas others arerelatively mild. For
severe conditionslike Duchenne muscular dystrophy and spinal muscular atrophy, prenatal diagnosis
and carrier testing are the only option for the family.

Duchene muscular dystrophy and itsmilder form Becker muscular dystrophy result from mutationsin
dystrophin gene located on Xp21 region. Deletion mutations in the two hotspot regions of the gene
account for genetic abnormality in approximately 65% patients and prenatal test can be done with
certainty. However, if no deletionis detected, prenatal diagnosisinvolves DNA based linkage analysis
generally administered infamilial cases. Carrier detection in femal e relatives of index patient can also
be carried out by linkage analysis. These tests are routinely carried out at several centersin India.
Spinal muscular atrophy is second most lethal disorder after cystic fibrosis. It isautosomal recessive
and involves degeneration of anterior horn cells of spina cord. Survival motor neuron gene (SMN)
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hasbeen identified to cause SMA. SMN geneis present in two homol ogous copies. telomeric (SVIN1)
and centromeric (SVIN2). A PCR RFLP based DNA test is used for disease diagnosis and prenatal
testing. However, quantitative PCR analysisisrequired for carrier testing.

In recent years, genes for various other neuromuscular disorders have been identified and genetic
testing isavailablein some of them. Apart from DNA testing, immunocytochemical approaches can be
used for definitive diagnosis because mutation spectrum in most instances is quite heterogeneous.
At present, thereis, asyet, no way of greatly affecting the long-term course of any of these diseases
but molecular fetal diagnosis, if available, ishelpful in reducing disease burden.

Pre-natal Diagnosis and Carrier Detection in Haemophilia A

SaxenaR, Kannan M, BiswasA, Ranjan R
Department of Haematology, All Indialnstitute of Medical Sciences, New Delhi

HaemophiliaA ischaracterized by deficiency of procoagulant factor VI (FVI11). Affected males suffer
from joint and muscle bleeds and easy bruising, the severity of which is closely correlated with
coagulation factor V111 activity (FV111:C) in their plasma. Patients with <1%, 1-5% and 5 to 30% of
coagulant factor V111 activity are considered to have severe, moderate and mild disease respectively.
Since hemophiliaA isan X linked inherited disorder, the risk to other family member of the proband
dependsonthecarrier status of the femalerelatives. Therefore carrier detection and genetic counseling
play an important and integrated part of the comprehensive care for hemophiliaA. A pedigree hasto
be drawn up to show the relationship of apotential carrier to any family member with hemophiliaA.
Based on pedigree, potential carrier can be classified asobligate carrier and probable carries. Families
with only one family membersis known to have hemophilia are sporadic or isolated cases and they
constitute a special problem. Carriership can also be determined based on the FV111:C and vVWF:Ag
levels. Individualswith valueslessthan 0.7 for FVI11: C and VWF;Agratio are considered ascarriers.
Linkageanalysisisthe method most commonly used to determinefemale carrier statusin familieswith
haemophiliaA. It is an indirect method of tracking the chromosome (allele) that carries the mutant
gene, this can be achieved by Restriction Fragment Length Polymorphisms (RFLPs) and Tandem
repeats (VNTRS). Inour study at the Department of Haematology, AIIMS, the limitation of linkage
analysis have been partially overcome by using FVI11:C /VWF Ag estimation together with linkage
analysis to determine the carrier status of female relatives of sporadic patients with HemophiliaA.
The direct gene analysisinvolves detection of inversion mutation which is present is approximately
45% of sever hemophiliaA. Prenatal diagnosiscan be doneeitherin chorionic villi or in cord blood by
direct/indirect geneanalysis. Thechorionic villi sampling (CVS) isperformed at 10 to 16 weeks' of
gestational age. Itsadvantageisthat it givesan early diagnosis. Theindirect geneanalysisof CVSis
doneusinginformative linkage markers (Bcl1, Xbal, CA13 and CA22) wherethereispositive family
history. Thedirect gene analysis of CVSisdone for intron 1 and 22 inversion mutations in case of
sporadic cases. After the CV'S, before proceeding for molecular analysis, maternal contaminationin
the CV need to be excluded by either VNTR PCR method or APO B method. Theresultsof theabove
will be discussed. In conclusion, it is possible to detect carriers of haemophilia and to diagnose
haemophiliaA by molecular techniques. Thereisaneed to increase the awareness of availability of
these techniques in order to control the prevalence of HaemophiliaA.

Prevalence of Genetic Counseling in Male Infertility

Raju Sahetya
Pushpa Maternity Home
83-Nebula, B Wing, 1% Floor, Hiranandani Complex , Off JPRoad, Versova, Mumbai 400058

E-mail: drrajus@hotmail.com
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Role of Art in Fetal Medicine

Kuldeep Jain
M.D., Fart (Singapore), Laparoscopist & Ivf Consultant, Director, Kjivf & Laparoscopy Centre, Delhi,

India

Genetic Disorder Are Not So Uncommon, Usually Affects 1-3 % Of IndividualsAt Birth. ThereAre
Other ConditionsLike Rah Incompatibility Etc. Which AffectsA Growing Fetus? Some Of The Disorders
Are Not Compatible With Life, Others Produce Life Time Morbidity. There Are Two Approachesto
tackle The Problem. One Is Prevention Of Prevention Of Genetic Disorder, Other Is Treating The
Condition.

Assisted Reproductive Techniques Like In-Vitro Fertilization/ 1CSl / Donor Insemination Have Been
Used For Prevention Of Some Of The Genetic Disorders & Provides One Of The Best Alternative To
Avoid Genetic Disorders. Use Of Donor Gametes Of One Or Both Partners In Cases Of X Linked
Disorders Can Successfully Prevent Genetic Transmission .Of X Linked Disorders To Offsprings .
Males Having Cystic Fibrosis Mutation Syndrome May Be Advised To Use Donor Semen To Avoid
Transmission. SameWay If Both PartnersAreHaving ThalesimiaTrait, Chancesof HavingaThaesimia
Major Offspring Can BeAvoided By Simply Using Donor Sperms. Other Non X Linked Single Gene
DefectsLike Sickle Cell Anemia, Tay Sach,SDisease & HemophiliaCanAlso BeAvoided UsingArt
Procedures .

In Cases Of High Risk Rh Incompatibility, Use Of Rh-Ve Donor Sperms Can Be Used ToAvoid Further
Perinatal Mortality.

PGD Has Revolutionized The Role Of Art To Avoid Genetic Defects. Now It |s Possible To Screen
Embryos Before Implantation For Many X-Linked Disorders/ DefectsIn Numbers/ Translocation &
Single Gene DefectsBy Using FISH /PCR On Embryo Biopsy & Only Defect FreeEmbryo Be Transferred
To Uterus. Many More Gene Specific ProbesAre Going To BeAvailable In Near Future Which Can Be
Used For PGD, Helping To Avoid The Occurrence Of Any Genetic Disorders.

PND Issuesin IVF, ICSI, Surrogacy
Sohani Verma

128, Sukhdev Vihar, Delhi. e-mail: verma_br.com

Preimplantation Genetic Diagnosis — Indian Experience

Arundati Athalye, Prochi F. Madon, FiruzaR. Parikh
Dept. of Assisted Reproduction and Genetics
Jaslok Hospital and Research Centre, Mumbai-400026, India

Preimplantation Genetic Diagnosis (PGD) isavery early form of prenatal diagnosis. It isaprocedure
during an IVF-ICSI cycle, where one blastomere is biopsied from a 6-8 celled embryo and tested for
genetic abnormalities such as aneuploidies or translocations by fluorescence in situ hybridization
(FISH). Only the normal embryosaretransferred to the mother. Thistechniqueisinitsinfancy inIndia,
though afew thousand babies have been born worldwide. PGD for molecular genetic disorders such
as Thalassemia by single-cell PCR isnot yet donein India.

We havethe expertise and facilitiesto carry out PGD for 5-9 aneuploidiesand inherited transl ocations,
by FISH. Out of 18 1VF cyclesfor PGD, we have biopsied 72 blastomeres, and transferred 29 normal
embryos, resultingin 2 clinical pregnancies. Fixation of asinglecell onthedideisacrucial step, since
an intact nucleus devoid of cytoplasm gives the best results after FISH. This technique has to be
perfected on arrested embryos, before attempting PGD. The trauma of aborting an abnormal fetus
detected at conventional prenatal diagnosisis avoided by PGD.
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Advances in Cytogenetics Applied to Prenatal Diagnosis

HemaPurandary
Birth Defect Centre

A—11 ElcoArcade, Hill Road, Bandra(W'), Mumbai 400050
email : medgen@gaisbm01.vsnl.net.in

QF-PCR As A Stand Alone Test

The-HungBui

TheKarolinskalnstitute, Department of Molecular Medicine, Clinical GeneticsUnit & Center for Fetal
Medicine, Department of Obstetrics and Gynecology, Karolinska University Hospital, Stockholm,
Sweden. Email: the.bui @karolinska.se

Karyotype analysis of cultured fetal cells has been regarded as the gold standard for cytogenetic
prenatal diagnosisfor 35 years. Thismethod has proved to be highly reliablefor identifying chromosome
copy number abnormalities (aneuploidy) and large structural rearrangementsin fetal cells obtained
invasively by amniocentesisor chorionic villi sampling (CV'S). Screening testsfor fetal aneuploidy are
now widely used and include biochemical maternal serum tests and ultrasonography on large
populations of pregnant women. As a result, there has been an increased demand by all parties for
more rapid diagnostic methods that do not require cell culture. Fluorescence in situ hybridisation
(FISH) on interphase cells and quantitative fluorescence PCR (QF-PCR) have been introduced to
alow rapid diagnosis (1 or 2 days) of the common aneuploidies (trisomy 13, 18 and 21 and aneuploidy
of the sex chromosomes). Both methods have been shownto berobust in prenatal diagnosis; however,
QF-PCR has the additional advantage of being much cheaper and allowing the processing of much
larger number of samples than FISH. It has therefore replaced interphase FISH in an increasing
number of genetic |aboratories.

We retrospectively analysed the karyotypic results of 16.400 consecutive amniocenteses or CVS
performed during 1999-June 2004 at the Karolinska University Hospital, Stockholm, Sweden. The
frequency of expected undetected unbalanced karyotypes was determined according to indications
for sampling, if quantitative fluorescence PCR (QF-PCR) had been used that includes microsatellite
probes for chromosomes 13, 18, 21 and the sex chromosomes. Based on the results and validation
studies of QF-PCR, anew policy of QF-PCR as a stand alone analysiswas introduced and offered as
an option to karyotyping in January 2005 when prenatal diagnosisisperformed for advanced maternal
ageor anxiety. About 2600 prenatal QF-PCR analysesand only 600 karyotypewere performed during
2005. The advantages and limitations of this approach will be discussed.

Rapid and Accurate Screening of Chromosomal Aneuploidiesin

Prenatal Diagnosis

Kiran Kucheria
Professor & Head,
Department of Anatomy, All Indialnstitute of Medical Sciences, New Delhi, India

Chromosomal aneuploidies make a major contribution to human morbidity and mortality. Classical
prenatal detection of chromosomal aneuploidies by conventional cytogenetics is time taking and
labor-intensive. The present study aimed at increasing sensitivity and reducing the time between
sampling and diagnosis by using Fluorescence In Situ Hybridization (FISH) analysis on uncultured
cellsobtained from amniotic fluid and chorionic villi sampling (based on gestational age at presentation).
The pregnant women were classified as high-risk pregnancies on the basis of thefollowing indications:-
a previous child with chromosomal abnormalities, advanced maternal age (age >34 years),a feta
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abnormality detected through ultrasound examination, abnormal levels of maternal serum alpha-
fetoprotein (MS-AFP) and b human chorionic gonadotropin (bhCG) or occurrence of achromosomal
abnormality in either of the parents. The twin pregnancy included for prenatal diagnosis had a
hydatiform mole. The sample used for cytogenetic and FI SH analysiswas amniotic fluid and chorionic
villi sample. Theanalysis of aneuploidieswas al so conducted in abortuses obtai ned from spontaneous
abortion cases.

FISH analysiswas done using commercially available probesfor chromosomes 13, 15,16, 18, 21, 22, X
andY on uncultured cells. Simultaneously, conventional cytogeneticswas done by long-term culturing
of these tissues to analyze anomalies in chromosomes other than the ones for which probes were
used. The results of the study demonstrate high sensitivity and specificity of the assay implying the
potential use of thesetissuesfor rapid and accurate prenatal and postnatal diagnosis. The hybridization
effi.ciency of the 5 probesthat were used for detection of aneuploidiesin prenatal tissues was 100%.
FISH analysis was successful in all the cases while conventional cytogenetic analysis could not be
donein few cases. The results of interphase FISH were in conformity with cytogenetic resultsin all
cases where cytogenetics analysis could be done. Hence, FISH analysisfor screening most common
aneuploidies in prenatal tissues could be a ‘stand-alone test’ for the same. However, this targeted
approach should be used as an adjunct to conventional cytogenetics that remains a‘gold’ standard
for whole genome screening. Another highly sensitive analysis namely, Amnio-PCR has been recently
introduced for analyzing chromosomal aneupl oidies. The main advantage of thistechnique apart from
high sensitivity, resolution and timesaving isthat very small amount of prenatal tissueisrequired for
analysis. Further many samples can be analysed at the same time. This technique also reduces the
time between sampling and diagnosis.

To conclude, prenatal and postnatal diagnosis using interphase FISH and Amnio-PCR isasimple,
efficient, reliable, reproducible and highly sensitive tool that can add to the diagnostic utility of
conventional cytogenetics by decreasing the time interval between sampling and diagnosis and
providing resultswithin 24 hours. Thisisof tremendousvalue especially in urgent high-risk pregnancies
and for proper management and genetic counseling.

Trouble Shooting in Prenatal Diagnosis of
Chromosome Disorders

Lall Meena, Vermal C
Department of Genetic Medicine, Sir Gangaram Hospital, Rgjender Nagar, New Delhi

The most common numerical abnormalitiesfound in live births are aneupl oidies of chromosome nos.
13,18,21, X & Y. During Prenatal Diagnosis, these can beruled out by Conventional Karyotyping or
by Fluoresence Insitu Hybridisation of fetal cells (amniocytes/ chorionic villi / cord blood).
Generally people who choseto have prenatal diagnosis (PND) are concerned about some chromosome
condition, the most common of whichis Down Syndrome dueto high maternal age, or triple screening
test being positive, or previous child being Down’s,etc. . But, often there are different categories of
unexpected chromosome resullts, such as:

A sex chromosome aneuploidy

Some autosomal trisomy other than +21

Polyploidy

Structural rearrangement

An extrastructurally abnormal chromosome.

Mosaicism of any of the above categories.

Chromosome polymorphic variations.

M osaicismmay berare, but posesaproblemin prenatal cytogenetic diagnosis. Chromosome mosaicism
detected in chorionic villus samples (CV'S) or amniocyte culture does not necessarily truly reflect a
constitutional mosaicism of theembryo. One needsto differentiate between constitutional, confined
and pseudomosaicism. Inany prenatal ssmpletherecanbelevel I, level 11, Level 111 mosaicism. One

NOoOUITAWNE
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needs to decide which should be conveyed to the patient, during counselling.
Chromosome variations are al so often seen and are often normal polymorphic variations. However,
one odd case might be carrying afunctional euchromatin at the region of chromosome variation.
Trouble shooting of such unexpected chromosome results will be discussed.

Minimally Invasive Autopsy

Christoph L ees
Consultant in Obstetrics and Fetal-Maternal Medicine, Rosie Hospital, Addenbrookes NHS Trust

HillsRoad, Cambridge CB2 2QQ, UK

Objectives.: To determinethefeasibility of aminimally-invasive autopsy based on post-mortem MRI
and percutaneous organ biopsies as an alternative to full autopsy in stillbirth and fetal abnormality.
Methods: Study design: feasibility study

Participants: 30 fetuses from pregnancies that ended in miscarriage, stillbirth or termination for fetal
abnormalities, with gestational ages of 16-39 weeks.

Interventions. Whole-body post-mortem fetal MRI, and percutaneous organ biopsy of major fetal
organs, prior to conventional perinatal autopsy with explicit parental consent. Main outcome measures:
interval from delivery to post-mortem MRI and autopsy; confidence scores of organ normality and
abnormality on postmortem MRI asreported by consultant radiol ogists; proportion of casesinwhich
organ biopsieswhere obtained from major fetal organsand in which they were adequatefor histological
assessment

Results: Median delivery-MRI interval was 1 day (range O - 4 days) and median delivery-autopsy
interval was4 days (range 2-11 days). Most fetal organswere given high scoresfor imaging confidence,
except for cardiac and abdominal structures. Out of a possible 210 organ biopsies from seven target
organs, 107 biopsieswere obtained, of which 94 were adequate for pathological comment. Adequate
samplesfromthefetal lung and liver were obtained in 86% (95% Cl 68-96%) and 76% (95% CI 56%,
90%) of casesrespectively.
Conclusions: Minimally-invasive perinatal autopsy isfeasible. Most fetal anatomy can be evaluated
with a high degree of confidence using postmortem MRI, with the possible exception of cardiac or
gastrointestinal abnormalities. Percutaneous biopsies adequate for histological examination can be
obtained from fetal organs such as liver and lungs in the majority of cases. Minimally-invasive
autopsy does not require immediate accessto specialist perinatal pathology services, and may reveal
information not otherwise obtainable by conventional autopsy or by MRI alone.

Congenital Malformations. USG and Autopsy Correlation

ShubhaR Phadke

Additional Professor, Department of Medical Genetics, Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow

E mail: shubha@sgpgi.ac.in

Fetal ultrasonographic examination hasbecome anintegral part of obstetric care. With easy availability
and improved resolution of USG anumber of malformations of various organ systems of the body are
diagnosed prenatally. The ultrasonographic findingsare reliable to take decision regarding continuation
or termination of the current pregnancy and major discrepancy between USG findings and autopsy
findings is rare. However, associated findings may be missed or may not be ultrasonographically
detectable. Identification of these malformations is important to reach the final diagnosis of the
malformation / malformation syndromefor counseling for thefuture.

It has been observed that in 20 to 30% casesfetal autopsy provides additional findingswhich are not
detected on USG. Thischangesfinal diagnosisand risk of recurrencein half of the cases. The detection
of associated malformations depends on ultrasonographer’s knowledge of multiple malformation
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syndromes. This helps in deciding what else to look for once a malformation is detected. Detailed
examination findings of the previous child with multiple malformation syndrome helps greatly in
correct USG diagnosis. Postmortem radiography is essential for accurate diagnosis of skeletal
dysplasias. Similarly postmortem histopathol ogical examinationisessential for certain disorderslike
cystic renal disease and fetal infections.

Hence in spite of great improvement in fetal ultrasonography, fetal autopsy continues to remain
essential for counseling for future pregnancies. Families for whom fetal autopsy is unacceptable, in
addition to external examination and radiography, whole body MRI isan useful, but costly option.

Work-up and Management of a Congenitally Deaf Child

Manju Ghosh
GeneticsUnit, Dept of Pediatrics,

All Indialnstitute of Medical Sciences, New Delhi-110029

Hearing lossis one of the most common birth defects affecting 3-4 per 1000 babiesworld wide.
Prelingual hearing loss, if unrecognised, hasamajor impact on achild and family, interfering language
development and communication.

Congenital deafness can be inherited (genetic) or caused by environmental factors.

In around 60% cases, genetic causes are implicated, due to single gene mutations. Hearing loss may
be syndr omic when associated with defectsin other organ systems. The mgority of casesareisolated,
i.e., non-syndromic. Non-syndromic deafnessis extremely heterogenouswith morethan 100 genetic
loci mapped and 50 genesidentified till date. Autosomal recessiveinheritanceisfound in 80 % cases.
Among all the genetic causes, mutation in asmall gene, GJB2, contributesto 50-70% of ARNSHL in
some ethnic populations, with predominance of afounder mutant allele, specific for agiven population.
A genetic study for GJB2 mutationsin alarge cohort of Indian families segregating ARNSHL, revealed
an overall prevalence of 20% , with aregional variation from 15 to 40%, and a founder mutation
accounting for upto 80% mutant alleles of GIB2.

Linkage analysis may be carried out to identify involvement of other common deafness genes, in
cases negativefor GIB2.

Work-up of acongenitally deaf childincludesadetailed antenatal and post-natal history, and TORCH
studiesto r/o environmental factors. Family history, pedigree charting and detail clinical evaluation
are essential for cluesto genetic etiology.

Genetic work-up include mutation analysisfor GJB2 alleles, and if negative, linkage

studies for some common genes may be possible.

An accurate diagnosisis essential for proper genetic counselling, predicting risk of recurrence and
prenatal diagnosisif requested.

Early diagnosisis crucial for implementation of rehabilitation and development of communication
skills. With timely intervention and proper management it is possibleto integrate acongenitally deaf
child in normal school and offer education as good as a hearing child.

Newborn Screening for Inborn Errors of Metabolic Disorders

Arvind L al, Manjeet Kaur
DrLal PathLab, Delhi

Every Year, 4 million babiesstill dieintheir first four weeks of life, most from preventable causes. The
number isdoublethe deathsdueto HIV/AIDS, although AIDSisrightly hailed asaglobal emergency,
newborn deaths are largely ignored. While we neglect these challenges, 450 newborn children die
every hour, mainly from preventable causes, which is unconscionable in the 21% century” — Lancet
Neonatal Survival Series, 3 March,2005
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A 6 day maeinfant suggestive of metabolic cardiomyopathy with history of similar disorder and death
of malesibling at age 7 days, was admitted in sick condition. Child did not pass urine during 1 day of
hospital stay. Dialysiswas started after 12 hours of admission and the child succumed to death within
24 hours of resuscitation. We tested the blood by tandem mass spectrometry. The cause of death was
Carnitine Palmitoyl Transferase Deficiency Typel- aninborn error of fatty acid oxidation.

We received blood sample of 10 day old male child, D.O.B 14 February,2005. This child devel oped
tachypnea after first two feeds which resolved after 4 days. On refeeding again child had tachypnea
and devel oped severe acidosis. Blood ammoniawasraised . By testing with tandem mass spectrometry,
cause was found to be Multiple CoA Carboxylase deficiency. As biotinidase deficiency can be one of
reason, we tested serum for biotinidase activity. Child was found to have profound biotinidase
deficiency. After start of biotinidase and other appropriate treatment, child became calm and accepted
milk feed without any problem . Child issurviving fine now.

These casesare atypical in sensethat the metabolic disorder wasidentified. Earlier dueto lack of non
availability of Tandem Mass Spectrometry in India, cause of neonates death due to metabolic disorder
awaysremained unclear.

Tandem Mass Spectrometry isa effective technology that can be used to identify approximately 30
inherited metabolic disorders of aminoacids, ureacycle, organic acid and fatty acid oxidation from a
single drop of blood. Tandem Mass Spectrometry is superior to other technologies asit allows mass
screening of newborns for the presymptomatic detection of treatable metabolic disorders.
Theincidence of metabolic disorder isonincreasein Indiaandisno longer ahypothesis. An estimated
9,760 infantsare born with aminoacid disorderseach year (Dr | C Verma, Community Genetics 2002;5:192-
196). The need to screen newborns for metabolic disorders arises out of the fact that most cases take
toirreversible brain damage astime progresses. Newborn screening in Indiahas never been seriously
viewed in India because of lack of awareness and paucity of facilities.

‘That some infants aren’t being caught and treated when possible is a national tragedy and Tandem
Mass Spectrometry should be standard care for al newborns, much as blood pressuretest isa part of
every medical checkup”, says Herry Hannon, Director of newborn screening services at the U.S.
Centersfor Disease Control and Prevention (“ Early Warning. A Simple Test Saves One Baby; Another
Fallslll” TheWall Street Journal Junel7,2004).

Beside screening by Tandem mass Spectrometry for amnioacids,urea cycle disorders, organic acid,
fatty acid disorders, we are al so screening for Congenital hypothroidism, Galactosemia, Cystic Fibrosis,
Congenital adrenal hyperplasia, Glucose-6-Phosphate dehydrogenase deficiency, Biotinidase
deficiency.

Ignoring newborn screening can be painful tragedy !

Give sorrow words; the grief that doesnot speak,whisper the overwrought heart and bids it break-
Shakespeare, Macbeth 5.1.50-1.



