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Outline 

Standard Cytogenetics Testing
Molecular cytogenetics
Diagnostic Yield of screening methods



Issues

Time: 2‐3 weeks for 
results

Small deletion and 
duplications will be missed p
(<5MB)

Living tissue requiredLiving tissue required



Data

Total prenatal diagnosis: 1170
Abnormal karyotypes: 69



Data
Reason for Total Abnormal Positive predictive value
referral karyotype

p

Screen positive 974 42 4.3%

Abnormal 
ultrasound findings

66 7 10.6%

Ad d l 6 4 1%Advanced maternal 
age

56 4 7.1%

Positive family 
history

45 7 15.5%
history
Parental anxiety 23 0 0
others 4 0 0



Molecular Cytogenetics



Molecular cytogenetic techniques

FISH QF‐PCR MLPA

Array‐CGH
BACs on Beads



FISHFISH

Quick answers (24‐48 Quick answers (24 48 
hours)

But:But:
Labor intensive

You must 
know what you 
are looking for



QF-PCR

Quick  answers

Limited to common chromosomal aneuploidies 
involving chromosomes 21, 18, 13, X and Y



Array-CGH

Advantages:
High throughput 

Disadvantages:
Costly 

h hHigh resolution Detecting changes with 
unknown clinical 
significanceg



ACOG committee opinionACOG committee opinion
November 2009

Array‐CGH in prenatal diagnosis

Karyotyping remains the principal cytogenetic tool in y yp g p p y g
prenatal diagnosis

Targeted array‐CGH in concert with genetic counseling, can 
b ff d d l h b lbe offered as an adjunct in prenatal cases with abnormal 
anatomic findings and a normal karyotype, as well as in case 
of fetal demise with congenital anomalies

Targeted array‐CGH may be useful as a screening tool; 
however, further studies are necessary and are underway to 
fully determine its utility and its limitations y y



BACs on Beads



BACs on Beads



BACs on Beads



Analysis, normal  



Analysis, Miller-Dieker syndrome



Down Syndrome



Screening of Microdeletion Syndromes

Indications:

Significant morbidity and mortality
Relatively common
M j it   f      d b  d l tiMajority of cases are caused by deletion
May be missed on detailed sonography
Not detectable by karyotypingNot detectable by karyotyping



Microdeletion syndromes



Microdeletion Syndromes

Prevalence: 1/1600 deliveries
Prevalence of Down syndromes: 1/800 deliveries

With 4 million deliveries in the US/year
Approximately 5700 Down syndrome births per year
Approximately 2500 microdeletion syndromes per year



Screening of Microdeletion Syndromes

Would increase detection of serious disorders 
associated with mental retardation or birth 
defects by approximately 40%defects by approximately 40%



Detection rates

Conditions  Fraction Decimals 

Numeric chromosome 
abnormalities only

1 in 326 0.003
abnormalities only

Deletion syndromes only 1 in 1426 0.0007

D l i   d   l   1 i 265Deletion syndromes plus 
numeric abnormalities

1 in 265 0.003

Karyotype only 1 in 154 0.006Karyotype only 1 in 154 0.006

Karyotype plus 
microdeletion syndromes

1 in 139 0.007



Recommendation 

In otherwise normal pregnancies undergoing 
invasive tests because of advanced maternal age or 
parental anxiety: parental anxiety: 
aneuploidies and microdeletion syndromes

In pregnancies with abnormal ultrasound findings: 
targeted array‐CGH analysistargeted array CGH analysis



Our studyOur study







Abnormal karyotypesy yp
Category No subgroups No Pedigree analysis Detectable 

by RADy
Common 
chromosomal 
aneuploidies

41 T21 34 Yes 

T18 4

XXY 1XXY 1

XXX 1

XO 1

Balanced 
translocations

5 Confirmed 
hereditary

3 Recurrent abortion: 1
Family history of balanced 
translocation: 1
Abnormal sonography: 1

Not 
indicated, 
no clinically 
significantN t  d Abnormal sonography: 1

Screen positive: 2
significantNot assessed 2



Abnormal karyotypes

Category  No  Subgroup  No  Pedigree analysis Detectable 
by RAD

Structural 
rearrangements

2 Ring 
chromosome,
deletion

1 Abnormal 
sonography

Not 
indicated

1 Recurrent  Not 
d l ti abortion indicted deletion

Triploidy 1

Double trisomy  1 48,XX,+18, 1 Screen positive Yes y 4 , , ,
+mar

p



Abnormal karyotypesAbnormal karyotypes
Category  Subgroup No  Karyotype  Pedigree 

analysis
Detec
table 
b  by 
RAD

Mosaicism  Sex 
chromosomes

2 mos, 45,X[19[/47,XXX[11] Screen 
positive: 1

No 
chromosomes positive: 1

Positive
family 
history: 1

mos, 47,XXX[26]/46,XX[6]

Autosomal
chromosomes

2 mos, 46,XY[22]/47,XY,+18[8] Screen 
positive: 2

No 

mos, 46,XY[36]/47,XY,+13[2]

Marker 
chromosomes

2 mos, 
46,XY[36]/47,XY,+mar[4]

Screen 
positive: 1
Positive
f il  

No 

mos   family 
history: 1

mos, 
47,XX,+mar[17]/46,XX[13]


