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What is the problem?What is the problem?

Prenatal DiagnosisPrenatal Diagnosis
Mosaic karyotypeMosaic karyotype

Trisomy 21Trisomy 21

46,XX46,XX

Mosaic?Mosaic?

WhatWhat isis thethe truetrue fetal fetal karyotkaryot ypeype ??



Albig . Becker . Bürger . Entezami . Fuchs . Hagen . Knoll . Lange . Stumm . Wegner

Z
en

tr
um

 f
Z

en
tr

um
 f

üü
r 

P
r

r 
P

r ää
na

ta
ld

ia
gn

os
tik

 K
ud

am
m

na
ta

ld
ia

gn
os

tik
 K

ud
am

m
-- 1

99
   

   
   

 w
w

w
.k

ud
am

m
19

9 
   

   
   

w
w

w
.k

ud
am

m
-- 1

99
.d

e
19

9.
de

33Durham 4.4.2011Durham 4.4.2011

Cytogenetic constellationsCytogenetic constellations

1.1. Cytogenetic analysis: Cytogenetic analysis: normal karyotype normal karyotype 
Fetal ultrasonography: Fetal ultrasonography: increased risk of a chromosomal anomalyincreased risk of a chromosomal anomaly

2.2. Cytogenetic analysis: Cytogenetic analysis: pathological karyotypepathological karyotype
Fetal ultrasonography: Fetal ultrasonography: normal resultnormal result

3.3. Cytogenetic analysis: Cytogenetic analysis: mosaic karyotypemosaic karyotype

Chromosomal mosaicism in prenatal diagnosisChromosomal mosaicism in prenatal diagnosis

QuestionQuestion : : WhatWhat isis thethe truetrue fetal fetal karyotkaryot ypeype ??
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Ref.: Ref.: KalousekKalousek , 1983, 1983

HowHow to to disclosedisclose thethe fetal karyotype ?fetal karyotype ?

Chromosomal mosaicism in prenatal diagnosisChromosomal mosaicism in prenatal diagnosis
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�� ChorionicChorionic villivilli

WhatWhat isis thethe mostmost reliablereliable tissuetissue ??

�� Fetal Fetal lymphocyteslymphocytes

�� AmnioticAmniotic fluidfluid cellscells

�� oror otherother tissuestissues ??

Chromosomal mosaicism in prenatal diagnosisChromosomal mosaicism in prenatal diagnosis
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ClinicalClinical DataData

�� 3939--yearyear --old old patientpatient , 5. , 5. GravidaGravida , , ParaPara 2, TOP 22, TOP 2

�� 13+6 13+6 gwgw : NT 5,9 mm: NT 5,9 mm

�� FemurFemur & & TibiaTibia < 5 %< 5 %ileile

�� Nasal Nasal bonebone aplasiaaplasia

InvasiveInvasive procedureprocedure

�� ChorionicChorionic villivilli samplingsampling (CVS)(CVS)

Chromosomal mosaicismChromosomal mosaicism -- Case 1Case 1
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CaseCase 1 1 -- GeneticGenetic resultsresults
Cells (%)

n = 15n = 15

arrarr (21)x3 (21)x3 
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n = 26n = 26

arrarr (21)x3 (21)x3 

CaseCase 1 1 -- GeneticGenetic resultsresults
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CaseCase 1 1 -- GeneticGenetic resultsresults
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ClinicalClinical DataData

�� 3737--yearyear --old old patientpatient

�� 10+6 10+6 gwgw : Fetal ultrasonography normal: Fetal ultrasonography normal

InvasiveInvasive procedureprocedure

�� ChorionicChorionic villivilli samplingsampling (CVS)(CVS)

Chromosomal mosaicism Chromosomal mosaicism -- Case 2Case 2
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CaseCase 2 2 -- Cytogenetic Cytogenetic resultsresults
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CaseCase 2 2 -- Cytogenetic Cytogenetic resultsresults
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CaseCase 2 2 -- Cytogenetic Cytogenetic resultsresults
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ClinicalClinical DataData

�� 2525--yearyear --old old patientpatient , 1. Gravida, 1. Gravida

�� 12+4 12+4 gwgw : NT 2,7 mm: NT 2,7 mm
DenialDenial of of invasiveinvasive diagnosticdiagnostic

�� 21+5 21+5 gwgw : : HeartHeart anomalyanomaly : : EbsteinEbstein anomaly anomaly 

InvasiveInvasive proceduresprocedures DataData

�� AmniocentesisAmniocentesis (AC)(AC)

�� Fetal Fetal bloodblood samplingsampling (FBS)(FBS)

Chromosomal mosaicism Chromosomal mosaicism -- Case 3Case 3



Albig . Becker . Bürger . Entezami . Fuchs . Hagen . Knoll . Lange . Stumm . Wegner

Z
en

tr
um

 f
Z

en
tr

um
 f

üü
r 

P
r

r 
P

r ää
na

ta
ld

ia
gn

os
tik

 K
ud

am
m

na
ta

ld
ia

gn
os

tik
 K

ud
am

m
-- 1

99
   

   
   

 w
w

w
.k

ud
am

m
19

9 
   

   
   

w
w

w
.k

ud
am

m
-- 1

99
.d

e
19

9.
de

1515Durham 4.4.2011Durham 4.4.2011

0

10

20

30

40

50

60

70

80

90

100

46,XY 47,XY,+6

Fetal blood

Cells (%)
CaseCase 3 3 -- Cytogenetic Cytogenetic resultsresults
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CaseCase 3 3 -- Cytogenetic Cytogenetic resultsresults
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�� BirthBirth at at termterm : 40 : 40 gwgw

�� Normal Normal developmentdevelopment duringduring thethe firstfirst yearyear
(Sitting, (Sitting, standingstanding , , walkingwalking ))

�� Retardation of Retardation of motoricmotoric skills and language developmentskills and language development at at thethe
age of 5 age of 5 yearsyears

Prenatal Diagnosis of Trisomy 6 mosaicism and phenotyp e of the
affected newborn

Wegner RD, Entezami M, Knoll U, Horn D, Sohl D, Bec ker R 

Am J Med Genet 2004; 124A: 85-88

CaseCase 3 3 -- ProgressProgress
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IndicationsIndications nn

MegacystisMegacystis 88
Abnormal Abnormal ultrasoundultrasound
w/o w/o megacystismegacystis 55

HydrothoraxHydrothorax 1       1       �� = 14= 14

Cytogenetic Cytogenetic analysisanalysis of of cellscells of of uncommonuncommon fetal fetal fluidsfluids

CultureCulture resultsresults

SuccessSuccess 1313
FailureFailure 11

Fetal urineFetal urine
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23 23 gastationalgastational weeksweeks

NeedleNeedle

TipTip

Fetal BFetal B ladderladder

PuncturePuncture of fetal of fetal bladderbladder
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IndicationsIndications nn

MegacystisMegacystis 88
Abnormal Abnormal ultrasoundultrasound
w/o w/o megacystismegacystis 55

HydrothoraxHydrothorax 1       1       �� = 14= 14

Cytogenetic Cytogenetic analysisanalysis of of cellscells of of uncommonuncommon fetal fetal fluidsfluids

CultureCulture resultsresults

SuccessSuccess 1313
FailureFailure 11

Fetal blood: false negativeFetal blood: false negative

Fetal urineFetal urine
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IndicationsIndications nn

MegacystisMegacystis 88
Abnormal Abnormal ultrasoundultrasound
w/o w/o megacystismegacystis 55

HydrothoraxHydrothorax 1       1       �� = 14= 14

Cytogenetic Cytogenetic analysisanalysis of of cellscells of of uncommonuncommon fetal fetal fluidsfluids

CultureCulture resultsresults

SuccessSuccess 1313
FailureFailure 11

DiscrepancyDiscrepancy to fetal to fetal bloodblood cellscells

22/4 /4 !!!!

Fetal blood false negativeFetal blood false negative

Fetal urineFetal urine
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Chromosomal mosaicism in prenatal diagnosisChromosomal mosaicism in prenatal diagnosis
SummarySummary

�� Interpretation of chromosomal mosaicism is one of the most Interpretation of chromosomal mosaicism is one of the most 
ambitious topics for professionals in (prenatal) cytog enetic ambitious topics for professionals in (prenatal) cytog enetic 
diagnosticsdiagnostics

�� Cytogenetic results should be interpreted in the ligh t ofCytogenetic results should be interpreted in the ligh t of
ultrasonographic dataultrasonographic data

�� Fetal blood cultures may have a considerable potentia l ofFetal blood cultures may have a considerable potentia l of
false negative resultsfalse negative results

�� In specific cases array analysis may be of help In specific cases array analysis may be of help 

�� In specific cases the investigation of cells derived  from In specific cases the investigation of cells derived  from 
uncommon sources should be taken into considerationuncommon sources should be taken into consideration

�� Lastly, mosaicism can never be excluded with certain ty Lastly, mosaicism can never be excluded with certain ty 
independent of the number of analyzed cellsindependent of the number of analyzed cells
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ThankThank youyou forfor youryour attentionattention !!


