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Summary y 

Inn first-trimester chorionic villus sampling (CVS) for prenatal diagnosis, abnormal 

chromosomall  findings, such as mosaicism, trisomies, or suspect abnormal karyotypes, are 

foundd more frequently than at amniocentesis. The fact that these chromosomal abnormalities 

doo not always reflect the fetal karyotype but may be restricted to the placenta is a major 

problemm in diagnosis and counselling. In this paper we present the results of fluorescence in 

situu hybridization (FISH) studies on interphase nuclei of three term placentae investigated 

becausee of false-positive findings at first-trimester CVS. The chorionic vill i of the first case 

showedd a mosaic chromosome pattern involving a trisomy 10 cell line and a normal cell line, 

thosee of the second case a total trisomy 8 cell line, while in the third case a complete 

monosomyy X was found. Follow-up amniocentesis in each of these three cases revealed a 

normall  karyotype. By using FISH, we were able to confirm the presence of the aberrant cell 

lines,, which were all confined to one part of the placenta. FISH on interphase nuclei allows the 

investigationn of large numbers of cells for the existence of numerical chromosome aberrations 

inn a quick and reliable way. 
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Introductio n n 

Chromosomall  mosaicism confined to the placenta is one of the major problems in early 

prenatall  diagnosis using (semi-)direct analysis of chorionic villus material. When using the 

(semi-)directt method, we are dealing strictly with placental mosaicism confined to the 

cytotrophoblast.. Miny et al. (1991), who reported on the frequency and diagnostic implications 

off  placental mosaicism in a series of more than 2500 cases, recommend the simultaneous use 

off  direct preparation and cultured cells. When a direct method is used, mosaicism might be 

explainedd by post-zygotic non-disjunction limited to the cytotrophoblast (Crane and Cheung, 

1988)) or by the loss of a chromosome in a trisomic conceptus at different moments in 

embryogenesiss (Stengel-Rutkowski et al., 1990). Mosaicism as defined by Johnson et al. (1990) 

iss the presence of two or more cell lines derived from the same chorionic villus sample, and 

followingg this definition, a frequency of 1.3 per cent of chromosomal mosaicism was calculated 

inn 4319 pregnancies. In our laboratory, a mosaic pattern has been found in 1.8 per cent of 1250 

casess diagnosed (Leschot et al., 1989). We consider these mosaics as probable false-positive 

findingsfindings and, as a rule, follow-up amniocentesis is offered to the patient. The same policy is 

followedd for non-mosaic autosomal trisomies different from trisomy 13, 18, or 21, and for 

non-mosaicc 45,X karyotypes. 

Onlyy a few reports have described the confirmation of an aberrant cell line in the term placenta 

usingg conventional cytogenetic techniques. Schwinger et al. (1989) were able to confirm the 

aberrantt cell line in the placenta in seven cases, while Kalousek et al. (1991) demonstrated 

mosaicismm in 17 out of 34 placentae. Recently Fryburg et al. (1992) described postnatal 

placentall  confirmation of both trisomy 2 and trisomy 16. Placental trisomy 16 has also been 

describedd by Williams et al. (1992) and trisomy 18 by May et al. (1992). In all of these cases, 

onlyy a few biopsies in each placenta were examined. 

FISHH with chromosome-specific probes allows the quick detection of numerical chromosome 

aberrationss in interphase nuclei. It provides the opportunity to investigate a large sample of 

cellss and therefore more placental biopsies than could be done using conventional cytogenetic 

methods. . 

Inn this paper we describe the results of an investigation of three term placentae suspected of 

chromosomall  mosaicism using FISH. 

Casee reports 

CaseCase I 

Transcervicall  chorionic villus sampling (CVS) was performed on the third pregnancy of a 36-

year-oldd woman at 10.2 weeks. The sample contained 15 mg of chorionic villi . Cytogenetic 

analysiss of cells derived from the cytotrophoblast using a semi-direct method (Gibas et al., 

1987)) revealed a mosaic chromosome pattern, the karyotype being 46,XY/47,XY,+10 (6:10). 

Follow-upp amniocentesis at 15.4 weeks revealed a normal male karyotype (46,XY) in all cells 

(n=13).. The amniotic fluid alpha-fetoprotein (AFP) was normal (29 Jig/ml). After an 

uneventfull  pregnancy, a boy of 3240 g was born at 38 weeks (25th-50th percentile). Apgar 
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scoress at 1 and 5 min were 9 and 10, respectively. A lymphocyte culture of cord blood showed 

aa normal male chromosome complement in all cells (n=100). The complete placenta (which 

showedd on infarction) was received for further studies. On the sixth day after birth, the 

conditionn of the baby deteriorated acutely. Clinically, septicaemia was suspected. He died on 

thee seventh day after birth. Autopsy revealed inter alia a complex univentricular heart 

malformationn with atresia of both the aortic and the mitral valves, partial closure of die ductus 

arteriosus,, and coarctation of die aortic arch. 

CaseCase II 

Transcervicall  CVS was performed on the second pregnancy of a 37-year-old woman. Her first 

pregnancyy ended at 37.5 weeks with the birth of a healthy girl of 2500 g (10dv25th percentile). 

Thee mother has a congenital uterus septus. The sample, taken at 10.6 weeks, contained 20 mg 

off  chorionic villi . Cytogenetic analysis revealed a trisomy 8 pattern (karyotype 47,XX,+8) in all 

cellss (n=15). In the follow-up amniocentesis at 18.3 weeks, a normal female karyotype (46,XX) 

wass found in all cells (n=16). The amniotic fluid AFP was normal (19.0 (ig/ml). After an 

uneventfull  pregnancy, a healthy girl of 2620 g was born at 39.5 weeks (fift h percentile). A 

lymphocytee culture of cord blood revealed a normal female karyotype in all cells (n=30). The 

completee placenta (348 g) was received for further studies. 

CaseCase III 

Transcervicall  CVS was performed on the third pregnancy of a 39-year-old woman at 10.6 

weeks.. The sample contained 20 mg of chorionic villi . Cytogenetic analysis showed a 45,X 

karyotypee in all cells (n=12). Follow-up amniocentesis at 13.6 weeks revealed a normal male 

karyotypee in all cells (n=10). The amniotic fluid AFP was normal (30 Jig/ml). After an 

uneventfull  pregnancy, a healthy boy of 3000 g (5th-10th percentile) was born at 40.2 weeks. 

Thee placenta (450 g), amnion tissue, and cord blood were received for further studies. In the 

lymphocytee culture of cord blood, a normal male karyotype was found in 98 metaphases, 

whereass in two metaphases an extra chromosome Y was found (47,XYY). These two cells 

showedd one normal Y chromosome and one with an abnormal morphology. 

Materialss and Methods 

Cells Cells 

Randomm biopsies were taken from the placentae: 12 samples in case I, and 15 samples each in 

casess II and II I (Figures lb, 2b and 3b). After receiving a placenta, as soon as possible samples 

off  ca. 30 mg were taken and washed twice in Hank's balanced salt solution containing 

antibioticss and heparin. The samples were placed in a 35 mm Petri dish containing 3 ml of 

RPMII  medium, antibiotics, and 20 per cent fetal bovine serum, placed at 37°C, 5 per cent CO2 

andd 100 per cent humidity. The subsequent steps and slide preparation were according to 

Gibass et al. (1987) with some modifications described here. After fixation, the specimens were 

placedd at -20°C until further use. After removal of the fixative, the sample was rehydrated 

throughh a series of ethanol steps. Immediately after removing the water, 0.5 ml of 70 per cent 
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aceticc acid was added, resulting in a cell suspension consisting mainly of cells of the 

cytotrophoblast.. In the first placenta (I: mosaic trisomy 10 in CVS), FISH was performed with 

aa chromosome 10 centromere-specific probe, and a chromosome 1 centromere-specific probe 

wass used as a control. The probes were hybridized on opposite sides of the same slide. In case 

I II  (trisomy 8), a chromosome 8 centromere-specific probe was used. In this case, slides for 

conventionall  metaphase analysis were made from amniotic tissue, chorionic tissue, and 

umbilicall  cord tissue. The spot counting of the FISH slides in cases I and II was performed by 

twoo independent observers. In case III , a two-colour FISH was performed, using probes 

specificc for the centromeric region of the X chromosome and the heterochromatic region of 

thee Y chromosome. FISH was applied to the placental biopsies as well as to cultured cells from 

amnioticc tissue, umbilical cord tissue, and cells derived from cord blood. 

FluorescenceFluorescence in situ hybridisation 

Inn situ hybridization was carried out as described by Nederlof et al. (1989) with some minor 

modifications.. Briefly, the hybridization mixture contained 60 or 70 per cent deionized 

formamide.. Probes were dissolved to a concentration varying between 1 and 2.5 ng/jo.1 for the 

centromeree 1-specific probe (pUC 1.77; Cooke and Hindley, 1979) and the centromere 10-

specificc probe (pi0.1; Devilee et al., 1988), to 0.5 ng/(J.l for the centromere 8-specific probe 

(pJMM 128; Donlon et al., 1987), and to 10 ng/(il for the centromere X-specific probe 

(pBamX5;; Willard et al., 1983) and the Y probe (pY3.4; Lau, 1985). Target and probe were 

denaturatedd simultaneously under a sealed coverslip by heating the slides on a hot plate to 

80°CC for 5 min. Hybridization was performed overnight in a moist chamber at 37°C. 

Afterr hybridization the slides were washed three times in a 2 x SSC buffer containing 60 or 70 

perr cent formamide at 42°C, followed by two washing steps of 5 min in 2 x SSC at 42°C. 

Detection Detection 

Inn cases I and II , the probes were labelled with biotin, and in case III , the X probe was labelled 

withh biotin and the Y probe with digoxigenin (dig). For signal detection of the biotinylated 

DNA ,, avidin-FITC (avidin-fluorescein isothiocyanate, a green fluorochrome) was used, and 

forr the digoxigenated DNA, sheep-anti-dig-TRITC (tetramethyl rhodamine isothiocyanate, a 

redd fluorochrome). Total human DNA was counterstained with propidium iodide and DAPI 

(4',6'-diamino-2-phenylindole),, respectively. Microphotographs were taken with a Zeiss 

Axiomatt microscope using Kodak Ektachrome 200 ASA film. 

ScoringScoring of spots 

Forr each biopsy, 100-200 nuclei were counted basically according to the criteria given by 

Hopmann et al. (1989). Nuclei without any signal as well as nuclei that overlapped or were 

asymmetricallyy covered with cytoplasm were excluded. Signals within one nucleus should have 

moree or less the same fluorescence intensity, whereas minor hybridization spots were not 

counted.. Fluorescent spots or patches were only included if the signals were completely 

separatedd from each other. Spots in a paired arrangement, the so-called split spots, close to 

eachh other were counted as one chromosome complement. In all preparations small oval-
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shapedd cells were found, often sticking together in larger groups, originating from the 

mesenchymall  core and consequently were excluded from counting. 

Results s 

Figuress lb, 2b, and 3b show the places where successful biopsies were taken in the three 

placentae.. In case I, we were able to make suitable slides from 8 out of 12 biopsies. The four 

biopsiess in which we were unsuccessful were all situated in the infarcted area of the placenta. 

Inn Figures la, 2a, and 3a, the results of the spot counting after FISH in the three placentae are 

illustrated.. Figure 4 shows representative in situ hybridizations. 

!%% trisomy 10 .. trisomy 1 

Figuree 1. (a) Distribution of cell lines in case I. Besides a chromosome 10-specific centromeric probe, a 
centromeree 1 probe was used as a control, (b) Schematic representation of the placenta of case I. 
Biopsyy places are marked with numbers. Places where the trisomic cell line was clearly present are 
indicatedd by numbers in black circles. The infarcted area is shaded. The insertion of the umbilical cord is 
indicatedd (IUC) 

Inn Figure la (case I), the bars represent the results of the spot counting for both chromosomes 

11 and 10. The control probe for chromosome 1 behaved consistently in all slides, showing two 

spotss in almost all cells, in contrast to the probe used for chromosome 10. Inter-observer 

differencess were negligible. In biopsies 3, 4, and 6, trisomy 10 could be detected and low 

mosaicismm is possibly present in biopsies 1 and 5 (Figure lb). The number of spots for 

chromosomee 1 did not exceed an acceptable background value (Hopman et al., 1989). A small 

subpopulationn showing four spots in the interphase nucleus, representing a tetraploid 
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subpopulation,, was also found (data not shown). 

Figuree 2a (case II) shows the results of the spot counting in the case of the chromosome 8-

specificc probe, as scored by two independent observers. As can be seen, the trisomy for 

chromosomee 8 was detected in about half of all the biopsies (2, 3, 4, 7, 10, 11, and 15, and 

possiblyy low mosaicism in 1 and 9). Control experiments on diploid placentae for different 

probess indicated that the percentage of nuclei with three spots never exceeded 10 per cent. In 

thee cultured cells of the umbilical cord (n=30), amniotic tissue (n=50), and chorionic tissue 

(n=30),, only the normal cell line was found. 
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%% trisomy 8 II observer A D D observerr B 

0--tl l E E mD. mD. l JL L 
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biopsyy no. 
a a b b 

Figuree 2. (a) Distribution of cell lines in case II. The results of two independent observers are shown, 
(b)) Schematic representation of the placenta of case II. Numbers in black circles indicate the biopsy 
placess where the trisomic cell line was clearly present. The IUC is indicated. 

38 8 



 % monosomy X  % diploid H % other 

biopsyy no. 
aa b 

Figuree 3. (a) Distribution of cell lines in case III. (b) Schematic representation of the placenta of case III. 
Thee presence of the cell line with monosomy X is shown (black circles). The IUC is indicated. 

Thee results of case II I for both the X probe and the Y probe are shown. Figure 3a depicts the 

distributionn of the XY and the monosomy X cell lines. From the 15 biopsies taken, four 

showedd a majority of 45,X nuclei (6, 7, 9, and 10), while in the other 11 biopsies, 46,XY nuclei 

prevailed.. Low mosaicism of the monosomy X cell line was possibly present in biopsy 5, 

whereass biopsies 7 and 9 showed low mosaicism for the diploid cell line. In most biopsies, a 

smalll  number of cells with XYY , XXYY , or only a Y chromosome were found. In the cell 

culturess of amniotic tissue, umbilical cord tissue, and cord blood, most cells showed a normal 

malee karyotype, the number of 45,X nuclei not being significant. 
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Forr full colour image: 

seee back cover 

Figuree 4. Representative in situ hybridizations. (A) Trisomy 10 nucleus; the centromere-specific probe is detected 

withh FITC; the total DNA is counterstained with propidium iodide (red). (B) A tetraploid nucleus from the same 

placenta.. (C) XY nucleus from the placenta of case III, with the X-probe coloured green and the Y-probe in red, with 

DAPII counterstain. (D) From the same placenta: a 45,X nucleus 

Discussion n 

Wee have shown that mosaicism for trisomy 10 present in a chorionic villiu s sample at 10.2 

weekss was also found in a confined part of the placenta at term. In a second placenta from a 

pregnancyy in which CVS at 10.6 weeks had revealed only trisomy 8, the aberrant cell line was 

presentt in about half of the placenta. In the third case in which CVS at 10.6 weeks had 

revealedd complete monosomy X, this cell line was present only in a small part of the placenta. 

Basedd on the embryogenic model proposed by Crane and Cheung (1988), the mosaicism in 

casess I and II  might be explained either by post-zygotic non-disjunction or by the loss of a 

chromosomee in a trisomic conceptus, while the mosaicism in case II I  most likely resulted from 

post-zygoticc non-disjunction limited to the cytotrophoblast. In case III , the occurrence of the 

twoo cells with a 47,XYY karyotype in the lymphocyte culture of cord blood and the finding in 

thee placenta of similar cells remain an unsolved problem. There is probably no causal 

relationshipp between the occurrence of 45,X cells in the cytotrophoblast and 47,XYY cells in 

cordd blood. 

Kalousekk et al. (1991) suggested that there might be a correlation between the number of 

aneuploidd cells detected at CVS and the likelihood of mosaicism confirmation in term 

placentae.. They observed placental site variation regarding the percentage of abnormal cells 

found.. The results of the placentae presented here, of which 8-15 biopsies were investigated, 
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clearlyy show that the findings at CVS are not representative for the term placenta as a whole. 

Thiss is most obvious in case III , where the aberrant cell line was confined to a very small part 

off  the placenta. Kalousek et al. (1989) described the cytogenetic analysis of 14 placentae 

concerningg trisomy 13 or 18 using a modified direct method for harvesting the 

cytotrophoblast.. They analysed at least 15 mitoses per biopsy, while an exact number of 

investigatedd sites is not given. In order to get a better insight into the distribution of cell lines 

throughoutt the placenta, a sufficient number of sites should be looked into. FISH analysis of 

interphasee nuclei offers new possibilities for cytogenetic studies of complete placentae for the 

confirmationn of prenatally diagnosed mosaicism. Scoring of spots can be done quickly and 

securely,, thus making it possible to investigate large numbers of cells and biopsies. 

Johnsonn et al (1990) have suggested that placental mosaicism detected at first-trimester CVS is 

associatedd with poor perinatal outcome. So far, we have been unable to confirm the association 

off  placental mosaicism and poor perinatal outcome in a series of 37 pregnancies with 

chromosomee mosaicism (Leschot and Wolf, 1991). One pregnancy ended in a spontaneous 

abortionn at 15 weeks; a second resulted in a perinatal loss in a term pregnancy (case I of this 

report).. The outcome of the other 35 pregnancies was normal; three children had birth weights 

beloww the tenth percentile, one of them being case II of this report. The low weight at birth of 

thiss baby may have been caused by the presence of trisomy 8 cells in the placenta. However, 

thee congenital uterus anomaly of the mother must be considered as an alternative explanation 

forr this fact. 

Johnsonn et al. (1990), as well as Kalousek et al. (1991), speculate about specific cytogenetic 

factorss which could be predictive of poor perinatal outcome. Chromosome-specific mosaicism 

couldd be the cause of suboptimal functioning of the placenta. Furthermore, in the case of 

placentall  mosaicism involving a trisomic cell line with a normal fetal karyotype, poor perinatal 

outcomee may also be due to uniparental disomy for the chromosome pair which was originally 

trisomicc (Hall, 1990). Such relationships can only be tested by cytogenetic analysis of complete 

placentaee after finding mosaicism at first-trimester CVS, followed by DNA study. 

Inn order to investigate the first hypothesis, it is important to study the placenta at multiple 

sites.. We have shown that FISH can be a helpful tool in this research. 
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Summary y 

Inn eight cases of prenatally detected (mosaic) trisomy we investigated 10-15 biopsies of the 

placenta,, by using fluorescence in situ hybridization. The trisomies were: trisomy 8 (2x, 

liveborn),, trisomy 13 (2.x, abortion) and trisomies 16, 18, 20 and 22, all liveborn. Except for 

onee case of mosaic trisomy 13, the aberrant cell line proved to be present in the placenta. In 

casee of the trisomy 22, DNA studies revealed uniparental disomy (maternal) for the two 

chromosomess 22 in the diploid cell line of the fetus. In fetal skin tissue a trisomy 22 cell line 

wass found as well as a diploid cell line. 
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Introductio n n 

Whenn during pregnancy, on standard indications, chorionic villus sampling (CVS) is 

performed,, cytogenetic discrepancies between the investigated cells and the karyotype of the 

fetuss occur in 1-2% of the cases (Leschot et ah, 1989). The cells, which are analysed at CVS, 

whenn using the semi-direct method (Gibas et al., 1987), derive from the rapidly deviding 

cytotrophoblast.. When a chromosomal aberration is found, especially when a (mosaic) trisomy 

iss involved, it may be confined to the cytotrophoblast. In case of a trisomy, mosaicism might 

bee explained by post-zygotic non-disjunction limited to the cytotrophoblast (Crane and 

Cheung,, 1988) or by losing one of the chromosomes in an initially trisomic conceptus 

somewheree during early fetal development (Stengel-Rutkowski et al., 1990). When in such a 

casee of a trisomic conceptus a diploid fetus does occur, in one-third of the cases the loss of the 

extraa chromosome will result in uniparental disomv (UPD) (Kalousek et al., 1991). We here 

describee the investigation of eight placentae, suspected of having a specific (mosaic) trisomy. 

Analysiss of multiple sites of these placentae, received after birth or after termination of 

pregnancy,, was possible by using fluorescence in situ hybridization (FISH) on interphase 

nuclei,, in one case followed by DNA studies. 

Material ss and Methods 

Tablee 1 shows the results of the investigations done during pregnancy and gives the pregnancy 

outcomee of the eight presented cases. Complete placentae were received for further studies 

afterr delivery or after termination of pregnancy. From each placenta 10-15 random biopsies 

weree taken of ca. 30 mg each. Slides were made from a suspension consisting mainly of cells 

derivingg from the cytotrophoblast (Schuring-Blom et al., 1993). 

Tablee 1. Results of prenatal investigations and pregnancy outcome. 

Case e 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

Indication n 

M:: 38 yrs. 

M:: 36 yrs. 

psychh osoc. 
M:: 35 yrs. 
M:: 39 yrs. 

M:: 36 yrs. 

M:: 36 yrs. 

M:: 39 yrs. 

IUGRR + 
defectss at U.S. 

CVSS semi-direct 

46,XX/47,XX,+88 (4:12) 

47,XX,+8(n=18) ) 

--

46,XY/47,XY,+13(2:15) ) 

47,XY,+166 (n=14) 

47.XX.+188 (n=16) 
46.XXX (culture) (n=10) 
47,XY,+20(n=16) ) 

47,XX,+22(n=12) ) 

Amniocentesis s 

46,XX(n=15) ) 

46,XX(n=16) ) 

46,XY/47,XY,+133 (23:2) 

47.XY.+133 (n=10) 

46,XY(n=12) ) 

46.XX(n=15) ) 

46,XY(n=10) ) 

46.XX/47,XX,+222 (2:8) 

Outcomee of pregnancy 

400 wks./3280g., p25-50 

41+wks./4040g.,p90-95 5 

ther.. abortion, 19wks. 

ther.. abortion, 18.3 wks. 

37.55 wks./2230g., p5-10 

41+wks./4120g.,, p90 

400 wks./3250g., p10-25 

40-wks./1600g.,<p2.3 3 

IUGR,, intrauterine growth retardation at 37 weeks of pregnancy; U.S., ultrasound; p, percentile. 

44 4 



Inn all cases FISH was performed with a centromere-specific probe and a chromosome 1 

centromere-specificc probe was used as a control on polyploidy. The in situ hybridization was 

carriedd out according to Nederlof et al. (1989) with some minor modifications (Schuring-Blom 

ett al., 1993). The probes, which we used are shown in Table 2, their concentration varying 

betweenn 1-2 ng/ul. For each biopsy 100-200 nuclei were counted according to criteria given by 

Hopmaneta l.. (1989). 

Tablee 2. Probes and References 

Chromosome e 

#1 1 

#8 8 

#13 3 

#16 6 

#18 8 

#20 0 

#22 2 

Probe e 

pUCI.77 7 

pJMM 128 

pZ21A A 

pSE16 6 

L1.84 4 

pBS20Z Z 

p14.1 1 

Referencee / source 

Cookee and Hindley, 1979 

Donlonetal.,, 1987 

giftt M.Rocchi, Italy 

GreigetaL,, 1993 

Devileee et al., 1986 

Baldinii et al., 1992 

giftt M.Rocchi, Italy 

Resultss and Conclusions 

Tablee 3 shows die results of the spotcounting performed after FISH and in some cases 

additionall  postnatal (molecular) cytogenetic investigations. In all cases, except in case 3, we 

weree able to confirm the presence of the trisomy cell line in (a sometimes small part of) the 

placenta.. By using FISH on interphase nuclei we were able to get a good insight in the 

distributionn of the aberrant cell line in each placenta. The percentage of trisomy cells showed a 

considerablee variation between different sites. Polyploidy could be excluded, for the number of 

nucleii  with three spots for chromosome 1 never exceeded an acceptable background value 

(Hopmann et al, 1989). There seems to be no correlation between the number of aneuploid cells 

foundd at CVS and the likelihood of confirmation of mosaicism in the term placenta, as was 

suggestedd by Kalousek et al. (1991). 

Forr the low-mosaic trisomy 13 found at amniocentesis, neither 10 biopsies taken from the 

placenta,, nor 219 metaphases analysed in 10 fetal biopsies showed any evidence of the 

presencee of a trisomy. 
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ChapterChapter 2 

Tablee 3. Results of postnatal (molecular) cytogenetic investigations. 

Casee Trisomy Number of Pos. Max. perc. Additional postnatal investigation 

8 8 

8 8 

13 3 

13 3 

16 6 

18 8 

20 0 

22 2 

biopsies s 

10 0 

15 5 

10 0 

14 4 

15 5 

10 0 

15 5 

14 4 

1 1 

8 8 

--
14 4 

15 5 

1 1 

2 2 

1 1 

trisomy y 

-80% % 

-90% % 

--
-90% % 

-90% % 

-30% % 

-55% % 

-20% % 

--
--
100 fetal biopsies: no trisomy found 

33 fetal biopsies: no growth 

46,XY(n=100)a a 

46,XXX (n=50)a 

46,XYY (n=50)a 

46.XXX (n=50) 

FISH:: 50 metaphases: diploid; 50 interphases: diploid 

Pos.,, number of biopsies positive for trisomy; Max. perc. trisomy, maximum percentage of trisomy found in a biopsy; 
umbilicall cord blood. 

Ass can be seen in the case involving a trisomy 22 it is very well possible to find a high 

percentagee of trisomy cells prenatally, difficult to retrace after birth. The intrauterine growth 

retardationn in this case resulted in a very low birth weight; the vital functions proved to be 

good,, although the baby had to undergo surgery because of a ventricle septum defect. Further 

clinicall  studies are in progress. Only diploid nuclei were found in a sample of umbilical cord 

blood,, after which DNA studies have been performed. Of the five primers tested, CYP2D 

(Polymeropoulos,, 1991) proved to be informative. The tandem-repeats found in the child 

revealedd uniparental disomy of maternal origin. Moreover we were able to obtain a skin biopsy 

off  the child, in which we found clear evidence of mosaic trisomy 22; 7 out of 32 metaphases 

showedd trisomy 22. Stioui et al. (1989) report on a case of mosaic trisomy 22 at amniocentesis 

withh severe growth retardation in a chromosomally and clinically normal fetus fully trisomic in 

fourr placental biopsies. Schinzel et al. (1994), however, published a case of maternal UPD 22 

inn a patient with a t(22q22q) translocation with a normal phenotype. Therefore it remains to be 

seenn whether the clinical findings in our case were caused by the presence of a mosaic trisomy 

222 cell line and/or maternal UPD. 

Wee think it is of great importance to carry on studying placentae suspected of a certain 

trisomy,, in order to get a better understanding of the effect of these aberrations on the 

functioningg of the placenta. Preferably this investigation should be combined with 

chromosomall  analysis of (various tissues of) the fetus and DNA studies to establish the origin 

off  the chromosomes, which were originally trisomic, when the fetus proves to be diploid. 
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