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Summary y 

Cytogeneticc findings and outcome of pregnancy are reported in 108 cases in which confined 

placentall  mosaicism (CPM, n=101) or generalized mosaicism (n=7) was found at or after first-

trimesterr chorionic villus sampling. In all samples, a (semi)direct cytogenetic analysis of 

cytotrophoblastt cells was performed. Two pregnancies with CPM ended in a spontaneous 

abortionn before 28 weeks (1.9 per cent). In 15 cases the pregnancy was terminated: eight cases 

weree shown to be examples of CPM; seven cases can be considered as examples of generalized 

mosaicism.. A normal cytogenetic result was obtained after follow-up amniocentesis in 88 of 

thee remaining 91 cases. In three cases, no amniocentesis was performed but confirmation of a 

normall  karyotype was obtained in other cells. One of the 91 pregnancies was nevertheless 

terminatedd for psychosocial reasons. One child died perinatally and another on the seventh day 

afterr birth. The birth weight is known for 89 children; the curve shows a normal distribution. 

Inn 11 of these children (12.3 per cent), the birth weight was found to be below the tenth 

centile.. The outcome in a subgroup of eight pregnancies with CPM and involvement of 

chromosomee 13, 16, or 22, however, revealed two fetal losses and four children with a birth 

weightt below the tenth centile (75 per cent). 
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Introduction n 

Kalousekk and Dil l (1983) were the first to point out a possible relationship between confined 

placentall  mosaicism (CPM) and intrauterine growth retardation (1UGR). Johnson et al. 

reportedd in 1990 on the poor outcome of pregnancies in which chorionic villus sampling 

(CVS)) had revealed chromosome mosaicism. A later report confirmed these findings 

(Goldbergg et al, 1990), but another report did not (Leschot and Wolf, 1991). In a survey by 

Simonii  and Sirchia (1994), the authors mention CPM as the main source of both false-positive 

andd false-negative findings at CVS. As to the effects of CPM, Kalousek et al. (1991) have 

suggestedd that IUGR is a frequent complication only if mosaicism is present in both 

cytotrophoblastt and mesenchymal cells. Pittalis et al. (1994) subdivided CPM into CPM with 

thee presence of a homogeneous abnormal karyotype in a particular tissue and CPM with a 

mosaicc abnormal karyotype in a particular tissue. Moreover, these authors introduced the 

termss generalized mosaicism with (absolute or relative) concordance (GMAC, GMRC), 

generalizedd mosaicism with total discordance (GMTD), and generalized mosaicism confined 

directt or culture normality (GMDD, GMDC). 

Somee cytogenetic studies have been published by authors who examined pregnancies 

complicatedd by IUGR. Kennerknecht et al. (1993) found no mosaics in 71 small-for-date 

childrenn using cultured mesenchymal cells of the placenta. Wolstenholme et al. (1994) 

describedd the presence of CPM in seven out of 108 (6.4 per cent) pregnancies with IUGR 

(directt method and/or cultured mesenchymal cells). Recently Wilkins-Haug et al. (1995) 

reportedd that in a total of 12 patients with IUGR, CPM in cultured mesenchymal cells was 

foundd in three placentae (25 per cent), as opposed to two out of 24 in controls (8 per cent). 

Thee incidence of CPM in IUGR or adverse pregnancy outcome differs greatly between various 

studies.. Here we report our cytogenetic and pregnancy outcome findings in a series of 108 

pregnanciess in which CPM in cytotrophoblast cells or generalized mosaicism was found at or 

afterr first-trimester CVS. 

Materialss and Methods 

Fromm the diagnostic chorionic villus samples which were received for chromosome studies in 

ourr laboratory from 1985 to July 1993, we selected all results with CPM (with either a mosaic 

abnormall  karyotype or a homogeneous abnormal karyotype) or cases with generalized 

mosaicism. . 

Inn all samples a (semi)direct cytogenetic method was used (Gibas et al., 1987); chromosomes 

weree studied using Q-banding and a minimum of ten cytotrophoblast metaphases were 

routinelyy analysed in each case. From 1993 onwards, a long-term cell culture of mesenchymal 

cellss was also initiated if a minimum of 35 mg of chorionic vill i was obtained. In cases of 

chromosomee mosaicism, follow-up amniocentesis was suggested to the patient. The same 

policyy was followed when homogeneous aberrations suspected of being false positives were 

observedd (e.g. trisomy 11 or 45,X). In die second half of the study, trisomy 18 was also 

consideredd as a possible false-positive finding and an additional amniocentesis was offered. 
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Inn this study cases were included only if the gestational age at sampling was less than or equal 

too 14 weeks, if the cytogenetic results revealed at least two identical aberrant cells, and if 

cytogeneticc evaluation of at least one other cell type was available (amniotic fluid cells, 

mesenchymall  chorionic villus cells, lymphocytes, or fetal fibroblasts obtained after termination 

off  pregnancy). Both numerical (including tetraploidy) and structural chromosome aberrations 

weree included. Pregnancies that ended in a spontaneous abortion were excluded if no second 

tissuee could be studied (one case of 45,X). 

Informationn about the outcome of pregnancy was received directly from the patient and/or 

fromm the referring obstetrician, general practitioner, or midwife. The birth weights were scored 

ass centiles according to the tables of Kloosterman (1970). 

Results s 

Betweenn 1985 and mid-1993, 4498 diagnostic chorionic villus samples were received for 

chromosomee analysis in our laboratory. The majority of these samples came from four 

academicc hospitals in The Netherlands (Amsterdam-AMC: 2866; Amsterdam-AZVU: 634; 

Leiden:: 746; Utrecht: 219), whereas 33 samples were received from a non-academic hospital in 

Arnhem. . 

AA total of 101 cases with CPM were found (2.2 per cent of the total number of samples). In 72 

off  these, a mosaic abnormal karyotype was found at CVS, while in 29 cases a homogeneous 

abnormall  karyotype was present at CVS. In seven cases (0.1 per cent of the total number of 

samples),, a generalized mosaic aberration was detected. 

Inn the 108 patients with CPM or generalized mosaicism, the indications for CVS were maternal 

agee of 36 years or more at 18 weeks' gestation (n=100), fetal sex determination for an X-linked 

diseasee (n~6), a previous child with a chromosome anomaly (n=l), and a parent who was a 

translocationn carrier (n=l). 

Thee pregnancy was terminated because of abnormal laboratory and/or ultrasound findings in 

155 cases, five of which were after amniocentesis (Table I). Eight cases (Nos 1, 2, 21, 23, 33, 35, 

62,, and 85) are examples of CPM. Seven cases (Nos 25, 57, 77, 82, 91, 103, and 108) can be 

consideredd examples of generalized mosaicism of the relative concordance (GMRC) type 

(Pittaliss et al., 1994). Two pregnancies with CPM ended in a fetal loss before 28 weeks (Table 

II) .. Amniotic cell culture revealed normal results in 88 of the 91 remaining patients. In three 

otherr pregnancies, cells from at least one other tissue were studied. So all 91 pregnancies can 

bee considered as having CPM. One of these pregnancies (case 22: 46,XY/92,XXYY at CVS 

andd 46,XY in amniocytes) was terminated afterwards for psychosocial reasons. Finally 90 

pregnanciess were continued (Table III) , resulting in the birth of 90 children. One child (case 

87)) died shortly after birth at 36.6 weeks' gestation. The child had micrognathia and other 

dysmorphicc signs, but the karyotype of cultured lymphocytes revealed a normal female 

chromosomee pattern (Dr K. Madan, Amsterdam). One other child (case 41) died on the 

seventhh day after birth from a congenital heart defect. A lymphocyte culture revealed a normal 

malee karyotype. In case 53, a single umbilical artery was noticed. There were no congenital 

malformationss brought to our attention in the other children. 
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Inn 89 of the 90 children the exact birth weight is known. In 11 of these 89 children (cases 7, 

15,, 54, 65, 75, 79, 83, 95, 97, 98, and 99), the birth weights were found to be below the tenth 

centilee (12.3 per cent). Chromosome involvement in these 11 children included chromosome 

#33 (1), #8 (1), #13 (2), #16 (1), #22 (1), X-chromosome (1), Y-chromosome (1), more than 

onee chromosome (2), chromosomal material unknown (1) (see Fig. 1). Other possible causes 

forr the low birth weights could be excluded in 10 of these children. In case 97, hypertension 

withh diastolic values > 100 mmHg were observed at 37 weeks' gestation. 

Detailedd placental studies have been carried out in the following nine cases that were described 

previously:: cases 41, 65, and 75 in Schuring-Blom et al. (1993) and cases 40, 48, 64, 95, 107, 

andd 108 in Schuring-Blom et al. (1994). 

Tablee I. Discrepancies after termination of pregnancy because of abnormal laboratory and/or 
ultrasoundd findings (n=15) 

Case e 
No. . 

33 3 

108 8 

23 3 

25 5 

62 2 

103 3 

77 7 

85 5 

21 1 

35 5 

57 7 

91 1 

1 1 

2 2 

82 2 

Ser. . 
No. . 

1438 8 

4470 0 

958 8 

1032 2 

2229 9 

4263 3 

3205 5 

3682 2 

891 1 

1493 3 

2125 5 

3811 1 

47 7 

103 3 

3559 9 

Cytotrophoblasts s 

46,XY/47,XY,+77 (8:3) 

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

47,XX,+18{n=15)c c 

46,XX/47,XX,+188 (3:20) 

47,XX,+18(n=10) ) 

47,XX,+18(n=11)d d 

45,X(n=10) ) 

45,X/46,XX(2:14) ) 

45.XX (n=9)c 

46,XX,t{8;9)(q11;p23)9 9 

45,X,-15,+t(Y;15)(q11;p12)9 9 

48,XX,+21,+22(n=12) ) 

47.XX,, +mar (n=7)c 

46,X,Yq+(n=10)c c 

47,XX,+21/48,XX,+21,+marr (9:6) 

Amniocytes s 

— — 
47.XY.+13 3 

— — 
— — 
— — 
— — 
45,X/46,XX(4:14) ) 

46,XXd d 

— — 
— — 
45,X,-15,der(15) ) 

— — 
— — 
— — 
47,XX,+21d d 

Fetall cells 
afterr abortion 

46,XYa a 

46.XX X 

47,XX,+18 8 

46,XX X 

46,XX/47,XX,+18e e 

ƒ ƒ 

46.XX X 

46.XY Y 

46,XXh h 

45,X,-15,der(15)' ' 

47.XX.+21 1 

46.XX X 

46,XYa a 

47.XX.+21 1 

Pregnancyy termination because of X-linked disease; Cell cultures: no growth; placenta: (FISH) 14 biopsies: 
trisomyy 13 (Schuring-Blom et al., 1994);c Previously mentioned in Leschot et al. (1989); Also hygroma colli on 
ultrasoundd examination; e Fetal biopsy 1:46.XX; FISH: 80 per cent normal cells. Fetal biopsy II: no growth; FISH: 70 
perr cent trisomy 18. Placental biopsy: 46,XX/47,XX,+ 18(4:26); FISH: 75 per cent trisomy 18; Cell cultures: no 
growth;99 Parents: normal chromosome complements; Cultured placental cells only; Karyotyping: Dr K. Madan, 
Amsterdam. . 

Tabl ee II. Pregnancies that ended in a fetal loss (n=2) 

Casee Ser. Cytotrophoblasts 
No.. No. 

88 258 46,XX/47,XX,+16{21:9) 

944 4020 46,XX/47,XX,+22 (1:10) 

Amniocytes s 

46,XX/47,XX,+22(29:1) ) 

Fetall cells 
afterr abortion 

46,XXa a 

b b 

Culturedd placental cells only; Failed because of intrauterine death detected at amniocentesis. 
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Tablee III. Continuing pregnancies after normal amniocyte karyotype (n=87) or with a discrepancy with 
otherr normal cells (n=3) 

Casee Ser. 
No.. No. 

Cytotrophoblasts s Amniocytes s Birthh weight 
(centile) ) 

477 1812 46,XY,del(2q)(q32—q33) {n=IO)a 46,XY Y 

999 420 3 46,XX/47,XX,+3(11:5 ) 

711 274 1 46,XX/47,XX,+3(15:6 ) 

300 135 5 46,XY/47,XY,+ 3 (5:5 ) 

766 316 9 46,XY/47,XY,+ 3 (15:3 ) 

433 164 2 46,XY/47,XY,+ 3 (5:5 ) 

922 3833 46,XY/46,XY,del(4)(q31)(4:13) 

966 4109 46,XY/46,XY,del(4)(p15)(10:7) 

46.XX X 
46.XX X 
46.XY Y 
46.XY Y 
46.XY Y 

46.XY Y 

46,XY Y 

<2.3 3 
10—25 5 
25—50 0 
75—90 0 

>96 6 

50—75 5 

75—90 0 

130 0 46,XX/47,XX,+55 (8:7)D 46,XX X 75—90 0 

1011 4238 46,XY/47,XY,+7 (14:2) 
144 428 46,XY/47,XY,+7(12:3)b 

1022 4246 46,XY/47,XY,+7(4:13) 
733 2877 46,XX/47,XX,+7 (13:4) 

46.XY Y 
46.XY Y 
46.XY Y 
46.XX X 

25—50 0 

50—75 5 

50—75 5 

75—90 0 

655 243 9 47,XX,+8(n=12 ) 

399 156 0 45.X ,  -8+i(8q)/46,X Y (4:14 ) 

500 193 6 46,XY/47,XY,+ 8 (7:8 ) 

633 223 6 46,XX/47,XX,+ 8 (2:6 ) 

644 231 0 46,XX/47,XX,+ 8 (4:12 ) 

522 194 4 46,XY/47,XY,+8(1:17 ) 

666 248 7 46,XX/47,XX,+8{3:13 ) 

866 370 0 46,XY/47 >XY,+8(13:3 ) 

488 182 1 47,XX,+8(n=18 ) 

46,XXC C 

46.XY Y 
46.XY Y 
46.XX X 
46.XX X 
46.XY Y 
46.XX X 
46.XY Y 

46.XX X 

2.3—5 5 

25—50 0 
25—50 0 

25—50 0 
25—50 0 

50—75 5 

50—75 5 
75—90 0 

90—95 5 

41 1 

18 8 

12 2 

3 3 

79 9 

83 3 

53 3 

74 4 

1628 8 

733 3 

378 8 

113 3 

3358 8 

3591 1 

1952 2 

2904 4 

46,XY/47,XY,+10(6:10) ) 

45.XY,-11/46,XY(4:IO)b b 

47.XX.+111 (n=11)b 

46.XX/47.XX.+122 (8:5)b 

46,XY/47,XY,+133 (12:14) 

46,XX/47,XX,+13(13:2) ) 

46tXY/46,XYldel(15)(q23)) (1:9) 

47.XX.+155 (n=10) 

46.XY Y 

46.XY Y 

46.XX X 

46.XX X 

46.XY Y 

46.XX X 

46.XY6 6 

46.XX X 

2 5 - 5 0 c d d 

10—25 5 

75—90 0 

75—90 0 

<2.3 3 

5—10 0 

50—75 5 

75—90 0 

71 1 
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Tabl ee III continued 

Casee Ser. 
No.. No. 

955 4086 

588 2135 

Cytotrophoblasts s 

47,XY,+166 (n=14) 

46,XX/47,XX,+16(2:17) ) 

Amniocytes s 

46.XY Y 

46,XX X 

Birthh weight 
(centile) ) 

5—10 0 

10—25 5 

19 9 

24 4 
107 7 

61 1 

88 8 

755 5 

1030 0 

4442 2 
2175 5 

3718 8 

46,XY/47,XY,+18(2:14) ) 
46,XX/47,XX,+18(14:2)b b 

47,XX,+18(n=15)f'9 9 

45.XX,, -18/46,XX<4:12) 
47,XX,+18(n=16) ) 

46.XY Y 

46.XX X 
46,XX° ° 

46.XX X 
c,h h 

10—25 5 

10—25 5 
75—90 0 
95—97 7 

>97.7 7 

177 722 46,XX/47,XX,+20 (4:6) 

400 1575 47,XY,+20 (n=16) 

46,, XX 

46.XY Y 

25—50 0 

25—50 0 

46 6 

84 4 

89 9 

1810 0 

3601 1 

3721 1 

45,XX-21/46XX(3:13) ) 

45,XX-21/46,XX(2:14) ) 

45,XY-21/46,XY(3:17) ) 

46.XX X 

46.XX X 

46.XY Y 

25—50 0 

75—90 0 

75—90 0 

544 1961 45,XX/47,XX.+22(1:21) 

600 2159 46,XY/47,XY,+22 (14:2) 

46.XX X 

46.XY Y 

2.3—5 5 

75—90 0 

7 7 

51 1 

67 7 

20 0 

100 0 

16 6 

32 2 

29 9 

75 5 

27 7 

56 6 

104 4 

222 2 

1939 9 

2700 0 

875 5 

4234 4 

637 7 

1392 2 

1290 0 

3147 7 

1193 3 

2082 2 

4364 4 

45,X/46,XX(8:1)D D 

46.XX/47.XXXX (6:4) 

45,X(n=10) ) 

45,X/46,XX(2:14)b b 

45,X(n=10) ) 

46,XX/47,XXXX (8:3)' 

46.XX/46.XYY (30:5) 

45,X(n=17) ) 

45,XX (n=14) 

45,X/46,XY(2:11)b b 

45.XX (n=14) 

45,X/46,XY(3:14) ) 

46.XX X 
c c 

46,XXC C 

46.XX X 

46.XX X 
46,XX X 
46.XX X 

46.XX X 

46.XY Y 

46,XY Y 

46.XY Y 
46.XY Y 

<2.3 3 

25—50 0 

25—50 0 
50—75 5 
50—75 5 

75—90 0 
75—90 0 

>97 7 

5—10 0 

25—50 0 
25—50 0 

95—97.7 7 
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Tabl ee III continued 

Casee Ser. Cytotrophoblasts 
No.. No. 

Amniocytes s Birthh weight 
(centile) ) 

36 6 
106 6 

37 7 

38 8 

87 7 

6 6 

9 9 
28 8 

59 9 

90 0 

1498 8 
4420 0 
1514 4 

1519 9 
3703 3 
210 0 

268 8 

1221 1 

2142 2 

3726 6 

46.XX/92 2 

92.XXXX X 

46.XX/92 2 

92.XXXX X 

92.XXXX X 

92.XXYY Y 

46.XY/92 2 

46.XX/92 2 

92.XXXX X 

46.XY/92 2 

,XXXXX (2:8 ) 

(n=13 ) ) 

XXXXX (5:5 ) 

(n=10 ) ) 

(n=10 ) ) 

(n=23) b b 

,XXYYY (8:8) b 

,XXXXX (7:3) b 

(n=10 ) ) 

,XXYYY (6:7 ) 

46.XX X 
46.XX X 
46.XX X 
46.XX X 
46,XXC C 

46.XY Y 

46.XY Y 

46.XX X 

46.XX X 

46.XY Y 

155 495 46,XX/46,XX,der(5) (14:2) 

100 272 46,XY/47,XY,+der(19)(15:2)b 

266 1041 46,XY/47,XY,+mar (I0:2)b 

422 1661 46,XY/46,XY,der(4)(17:3) 

811 3403 46,XY,der(8){n=11) 

499 1847 46,XY/47,XY,+ 14/47,XY,+mar (12:3:2) 

455 1783 47,XX,+mar(n=10) 

688 2715 46,XY/47,XY,+mar (14:2) 

722 2742 46.XY/47.XY, - 17,+mar(16:3) 

46,XXD D 

46.XY Y 

46.XY Y 

46,XY Y 

46.XY Y 

46,XY Y 

46,XXC C 

46.XY Y 

46.XY Y 

10—25 5 
10—25 5 
25—50 0 
25—50 0 
25—50 0 
75—90 0 
75—90 0 
75—90 0 
75—90 0 
75—90 0 

977 4128 46,XX/48,XX,+20,+21 (7:8) 46.XX 5—10 

988 4151 48,XX,+5,+13(n=11) 46.XX 5—10 

555 1978 46,XY/48,XY,+3,+7/49,XY,+3,+4,+7 (14:1:2) 46.XY 25—50 

788 3289 46,XY/47,XY,+4/48,XYt+4,+7 (8:3:3) 46.XY 25—50 

800 3389 46,XX/46IXX,t(1;8)(p34;q21){7:2) — 25—50 

1055 4408 46,XY/55,XYY,+2,+3,+5>+7,+8,+11I+15,+20(16:6) 46.XY 25—50 

133 411 46,XY/50,XY,+2+3+7+15(28:5)b 46.XY 50—75 

444 1775 46,XY/47,XY,+21/48,XY,+21,+21 (11:1:2) 46.XY 50—75 

699 2725 45,X/46,XX/47,XXX (7:3:6) 46.XX 50—75 

933 3851 46,XX/48,XX,+3>+22 (12:4) 46.XX 50—75 

5—10 0 

10—25 5 
10—25 5 

10—25 5 
10—25 5 

25 5 

25—50 0 

25—50 0 

25—50 0 

11 1 

31 1 

5 5 

70 0 

277 7 

1376 6 

46,XX/47,XX,+marr (9:3) 

46.XY/46.XY,, — 21 ,+mar (13:3) 

1622 45,X/46,XX/45,X,+mar (5:9:8)b 

27388 46,XY/46,XY,der(13)(4:6) 

46.XX X 

46.XY Y 

46.XX X 

46.XY Y 

90—95 5 

90—95 5 

95—97.7 7 

95—97.7 7 

bb Parents: normal chromosome complement. 
Mentionedd previously in Leschot et al. (1989). 

dd Lymphocyte culture after birth: normal chromosome complement. 
Diedd 7 days afterr birth, due to a congenital heart malformation. 

ff Single umbilical artery. 
Mesenchymall chorionic villus cells: 46,XX. 

hh Mentioned previously in Hansson et al. (1994). 
.. Pregnancy was continued: child normal. 
Diedd perinatally at 36.6 weeks 
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number r 
of f 

cases s 

1 1 , , 

20--

15--

10--

5--

99 9 
79 9 

7 7 
+ + 

65 5 
54 4 

+• • 

98 8 
97 7 
95 5 
83 3 
75 5 
15 5 

t t 

106 6 

81 1 
71 1 
58 8 
49 9 
42 2 

36 6 

26 6 
24 4 
19 9 
18 8 

10 0 
+ + 

105 5 

101 1 

87 7 
80 0 
78 8 
72 2 
68 8 
67 7 
64 4 
63 3 
56 6 
55 5 
51 1 

50 0 
46 6 
45 5 
41 1 
40 0 

39 9 
38 8 
37 7 
30 0 
27 7 
17 7 

+ + 

102 2 

100 0 
93 3 
92 2 
69 9 
66 6 

53 3 
52 2 
44 4 
20 0 
14 4 

13 3 
+ + 

107 7 
96 6 
90 0 
89 9 

86 6 
84 4 
76 6 
74 4 
73 3 

60 0 
59 9 
34 4 
32 2 
28 8 

16 6 

12 2 
9 9 
6 6 
4 4 

3 3 + + 

48 8 
31 1 
11 1 

+• • 

104 4 
70 0 
61 1 
5 5 • • 

88 8 
43 3 

29 9 

2.3 3 100 25 50 75 90 95 97.7 

centiles s 
Fig.. 1. Birth weight distribution in centiles of 89 children. Numbers indicate case numbers 

Discussion n 

Inn the pregnancies diagnosed as having CPM, two ended in a fetal loss before 28 weeks of 

gestationn (1.9 per cent). One child died perinatally and another on the seventh day after birth 

(1.99 per cent). Of the 89 completed pregnancies of which the birth weights of the children are 

known,, 1 1 had birth weights under the tendi centile (12.3 per cent). The birth weight curve of 

thesee 89 children shows a normal distribution. The conflicting data reported in the literature 

onn the outcome of pregnancies complicated by chromosome mosaicism detected at CVS may 

bee influenced by several factors. We have shown in a previous study using the FISH technique 

thatt the percentage of abnormal cells at 10 weeks may be different from the situation in the 

termm placenta (Schuring-Blom et al., 1993). A second factor is that pregnancies with CPM are 

att risk of earning fetuses with uniparental disomy (UPD). We did not perform DNA studies 

sincee in The Netherlands it is not allowed to perform DNA studies in children if there are no 

therapeuticc consequences. However, in our series chromosomes 13, 16, and 22 were associated 

withh spontaneous abortions or very low birth weights in particular: of the eight pregnancies 

withh CPM and involvement of these three chromosomes (cases 8, 54, 58, 60, 79, 83, 94, and 
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95),, two ended in a fetal loss and four in the birth of a child with a birth weight below the 

tenthh centile (75 per cent). For these three chromosomes, UPD has been reported 

(Wolstenholmee et al.., 1994). 

Purvis-Smithh et al., (1992) described a case of UPD 15 resulting from correction of an initial 

trisomyy 15 at CVS. At the age of 2 years, the diagnosis Prader Will i syndrome was made. We 

foundd one homogeneous trisomy 15 at CVS in case 74. The development of this child was 

completelyy normal at the age of 1 year. 

Involvementt of chromosome 18 was present in nine cases. . In three cases, CVS revealed a 

mosaicc trisomy 18 (cases 19, 24, and 25): in two cases, amniocyte cultures revealed a normal 

chromosomee complement and in one case, a trisomy 18 was present. In case 61, a mosaic 

monosomyy 18 was present; in amniocyte cultures, a normal female chromosome complement 

wass found. In five cases, a homogeneous trisomy 18 was found at CVS (cases 23, 62, 88, 103, 

andd 107). Cases 23 and 62 are discussed in the last paragraph of this section. In case 107, 

normall  cells were found in both cultured mesenchymal cells and cultured amniocytes. The 

usefulnesss of FISH studies in confirmatory studies was illustrated in case 103 (Table I). A very 

dramaticc outcome happened in the pregnancy of case 88. After counselling the Moslem 

parentss about trisomy 18 syndrome and the possibility of a false-positive test result, they 

decidedd to continue the pregnancy and refrained from further diagnostic investigations. This 

decisionn was also based on the opinion of an imam, whom the parents had asked for advice. 

Thee parents prepared themselves for a baby with serious malformations at birth and a short 

lif ee expectancy. Great was the astonishment of the parents and the obstetrician when a 

completelyy normal child was born. The parents, however, did not want to accept the child 

initially .. They could not believe the doctors who said that most probably the prenatal test 

resultt had to be considered as false-positive. Only after a few days, when the normal results of 

aa chromosome analysis of cultured lymphocytes were communicated to them, did they realize 

thatt there was really nothing wrong with their child. 

AA major counselling dilemma arose when we found only 48,XX,+21,+22 cells in case 91 

(Tablee I). It was explained to the parents that the most likely possibility was a fetus with 

trisomyy 21 with a second abnormality (an extra chromosome 22) in placental cells only. It was 

alsoo explained that we could not rule out the possibility that the fetus had a completely normal 

karyotype.. We suggested waiting for the results of an amniocentesis. The patient did not want 

too wait that long and asked for termination of pregnancy on the basis of the CVS results only. 

Itt turned out that the fetal cells obtained after abortion all showed a trisomy 21 only. 

Thee policy towards the finding of tetraploid cells only at CVS is not unequivocal. In all five 

casess reported in this study, analysis of cultured amniocytes revealed a normal male or female 

chromosomee pattern (cases 6, 38, 59, 87, and 106). Although we normally disregard a few 

tetraploidd clones in amniotic fluid cell cultures, we realized that we would be in a difficult 

situationn if a few tetraploid cells were to be found at amniocentesis in these six pregnancies. 

Livebornn children with (mosaic) tetraploidy are very rare, but have been described (Wilson et 

al.,, 1988). 

Inn five cases (Table I), we had to conclude that the decision to terminate the pregnancy had 

beenn wrong (cases 1, 21, 23, 35, and 62). 
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Inn case 1 , the indication for CVS was maternal age (38 years). In all cells a small marker 

chromosomee was present. Both parents were shown to have a normal chromosome 

complement.. The parents refused confirmatory amniocentesis. Termination of pregnancy was 

carriedd out at 11.5 weeks. The marker chromosome was observed in cultured cells of the 

placenta,, but cultured cells of fetal tissue had a normal (46,XX) karyotype. 

Inn case 21, the indication for CVS was maternal age (36 years). A 45,X karyotype was found in 

alll  cells. The parents refused confirmatory amniocentesis and the pregnancy was terminated at 

12.55 weeks. Cultured fetal cells revealed a normal (46,XY) karyotype. Cultured cells from two 

placentall  biopsies revealed a mosaic pattern (45,X/46,XY=12:3) in one biopsy and only 

normall  (46,XY) cells in the other biopsy. 

Inn case 23, the indication for CVS was maternal age (37 years). At 7 weeks a sonolucent area 

adjacentt to the amniotic sac containing the living fetus was noticed; it had disappeared at the 

timee of CVS. In all cells, a 47,XX,+ 18 karyotype was found. The pregnancy was terminated at 

10.44 weeks. Cultured cells from both the placenta and the fetus had a normal (46,XX) 

karyotype. . 

Inn case 35, the indication for CVS was maternal age (37 years). In all cells a (balanced?) 

chromosomee 8/9 translocation was found; karyotype: 46,XY,t(8;9)(qll/12;p22/33). Both 

parentss had a normal karyotype. Follow-up amniocentesis was refused by the parents. The 

pregnancyy was terminated at 12 weeks. Cultured cells from the placenta revealed a normal 

(46,XY)) karyotype; the cultures from fetal tissue failed. 

Inn case 62, CVS was performed in the fourth pregnancy of a 41-year-old woman at 10.5 weeks. 

Inn all cells (n=10), die karyotype 47,XX,+ 18 was found. Termination was performed in 

anotherr hospital. We received material for cell cultures after a vacuum curettage, in which no 

recognizablee fetal parts were seen. Only karyotype 46,XX cells were observed in these cells; the 

possibilityy of maternal origin could not be excluded. 

Inn two previous papers, we have described the situation in cases 1, 21, and 23 (Leschot et al., 

1989)) and case 35 in Leschot et al. (1990b); 

Basedd on our findings presented here and those from the literature, it is concluded that: 

(a)) the finding of (mosaic) trisomy 18 and (mosaic) monosomy X in cytotrophoblast cells 

shouldd be confirmed in other tissues, unless abnormalities at ultrasound examinations 

supportt these cytogenetic findings; 

(b)(b) careful clinical follow-up is indicated in particular in pregnancies complicated by CPM with 

involvementt of chromosome 13, 15, 16, or 22. 
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4.2 2 Thee preservin g of chorioni c vill i befor e 

establishin gg long-ter m cel l culture s for 

cytogeneti cc  analysi s 
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Summary y 

Thee possibility of preserving intact chorionic vill i in culture medium for up to 7 days before 

establishingg long-term cultures for prenatal chromosome analysis is demonstrated. The 

preservingg itself had no negative effect on the growth capacity of the mesenchymal cells. 
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Introduction n 

Chorionicc villus sampling (CVS) is generally regarded as an acceptable method for early 

prenatall  diagnosis of chromosomal abnormalities. Occasionally, however, diagnostic problems 

arisee because the karyotype of the extraembryonic tissue does not always reflect the 

chromosomall  constitution of the fetus (Crane and Cheung, 1988). 

Too enhance the reliability of the CVS diagnosis, the combined use of a direct preparation and a 

long-termm culture, representing the cytotrophoblastic and the mesenchymal cells respectively, 

hass been recommended (Crane and Cheung, 1988). 

Inn view of the low frequency of reported false-negative results (0.04 per cent) compared with 

false-positivee ones (1-2 per cent) using the direct or semidirect method (Simoni and Sirchia, 

1994),, a possible alternative could be the selective use of long-term cultures to clarify or 

confirmm only the aberrant findings observed in the direct or semidirect preparations. 

Againstt this background, the possibility of preserving intact chorionic vill i was investigated. 

Materialss and Methods 

First-trimesterr (10-12 weeks of gestation) diagnostic chorionic villus samples from 40 

pregnanciess were obtained by means of transcervical chorionic villus sampling. Only samples 

consistingg of more than 35 mg of vill i were used in this study. 

Thee chorionic vill i were dissected free of maternal tissue under an inverted microscope and 

rinsedd thoroughly in Hank's BSS. Part of the sample was used for a semidirect preparation 

(Gibass et al., 1987) and from the remaining sample of villi , two types of long-term culture were 

initiated.. In type I, the vill i were processed immediately for the long-term culture, whereas in 

typee II , the vill i were preserved for 7 days in complete culture medium (Ham's F10 

supplementedd with 25 per cent fetal calf serum, 1 per cent L-glutamine, 100 IU/ml penicillin, 

andd 100 ug/ml streptomycin) at 37°C before the processing of the vill i was started. 

Too establish the long-term culture, the vill i were incubated in trypsin-EDTA (0.05 per cent in 

Hank'ss BSS) for 20 min at 37°C, thereby releasing the cytotrophoblastic cells. The remaining 

villuss core was rinsed in Ham's F10 and either minced (our original method) or incubated with 

collagenasee A (0.13 per cent in Ham's F10, activity 0.715 U/mg) for 30-60 min at 37°C. 

Inn samples 1-30, the type I cultures (without preserving) were established by mincing the villi , 

whereass in the type II cultures (preserved) vill i were incubated with collagenase A. In both type 

II  and type II , complete F10 culture medium (see above) was added to the cultures. 

Afterr the first 30 samples, based on the cultivation times observed in the different types of 

cultures,, it was decided to continue the study with the two-step enzymatic digestion procedure 

andd use of Chang B medium (see below). 

Inn samples 31-40, the incubation with trypsin-EDTA was followed by treatment with 

collagenasee A in order to establish both type 1 and type II cultures. After digestion with 

collagenasee A, the mesenchymal cells were incubated in Chang B medium (Chang B 

supplementedd with 1 per cent L-glutamine, 100 IU/ml pencillin, and 100 ug/ml streptomycin). 

Al ll  cultures were kept at 37°C and 5 per cent CO2. 
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Onlyy chorionic villus samples showing a normal karyotype in the semidirect preparation were 

includedd in this study. 

Results s 

Byy comparing long-term cultures established immediately after sampling (type I) and long-term 

culturess established after preserving the vill i for 7 days (type II) , it was found, on the basis of 

400 different samples, that the preserving itself had no negative effect on the growth capacity of 

thee mesenchymal cells. 

Inn our first series of experiments (samples 1-30), the mean cultivation time until harvest was 

17.33 days (n=30) with our original method, in which the vill i were treated with trypsin and 

subsequentlyy minced and placed in F10 medium (type I). In the preserved cultures (type II) 

establishedd after enzymatic digestion of the vill i and being placed in the F10 medium, the mean 

cultivationn time until harvest was 10.9 days (n=30). 

Inn the second series of experiments (samples 31-40), both types of culture (I and II) were 

establishedd after the two-step enzymatic digestion with trypsin and collagenase but incubated 

inn Chang medium. The preserving procedure had no influence on the mean cultivation time 

untill  harvest, which was 6.3 days (n=10) for the cultures established immediately after 

samplingg (type I) and 6.7 days (n=10) for the cultures established after 7 days of preserving 

(typee II). 
Thee number of culture-induced chromosomal aberrations was not altered by the preserving 

procedure.. In the cultures established immediately after sampling, the number of breaks per 

celll  was 0.09, whereas the frequency observed in the preserved cultures was 0.1 breaks per cell. 

Inn both types of culture, 0.02 rearrangements per cell was found. 

Discussion n 

Wee have shown that intact chorionic vill i can be successfully preserved for 7 days before 

establishingg the long-term culture, the preserving itself having no delaying or inhibiting effect 

onn the growth capacity of the mesenchymal cells. 

AA possible explanation for the difference in mean cultivation time observed between the 

preservedd (type II ) cultures in samples 1-30 (10.9 days) and samples 31-40 (6.7 days), both 

establishedd after enzymatic treatment of the villi , could be the use of F10 medium in samples 

1-300 and Chang medium in samples 31-40. A shorter cultivation time after incubation in 

Changg medium compared with F10 medium has been reported by Czepulkowski et al. (1986). 

Theoretically,, some of the ambiguous findings in direct or semidirect preparations could also 

bee clarified by fluorescence in situ hybridization (FISH) on mesenchymal interphase nuclei. 

Ourr preliminary results with a centromere-specific probe for chromosome 1 show that it is 

possiblee to apply FISH on slides made directly from the mesenchymal cell suspension. The 

applicationn of FISH on uncultured mesenchymal chorionic villus cells has previously been 

reportedd by Bryndorf et al. (1994). Depending on the type of chromosomal abnormality 

observedd with the semidirect method, it should be possible to choose between establishing a 
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long-termm culture or using the mesenchymal cell suspension immediately for FISH studies on 

interphasee nuclei. 

Ass a preliminary cytogenetic result from the semidirect preparation can be obtained in a few 

days,, the selective use of long-term cultures wil l lead to only a short delay compared with the 

usee of long-term cultures initiated immediately after sampling. 
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Summary y 

Objective:: In chorionic villus sampling (CVS) the chromosome analysis is inconclusive in 1-

2%% of the samples. In many cases follow-up amniocentesis is performed. Fetal nucleated red 

bloodd cells (FNRBCs) are present in washings of chorionic villus samples. We wanted to 

establishh whether analysis of these true fetal cells, using fluorescence in situ hybridization 

(FISH),, could support the CVS karyotype. 

Methods:: We analysed washings of first trimester chorionic vill i from non-mosaic 45,X (n=6) 

andd full trisomy 18 cases (n-7). FNRBCs were identified by immunostaining and FISH was 

performedd with chromosome-specific probes for X, Y and 18. 

Results:: In all 13 samples FNRBCs were present (between 4-30 cells per sample). Five cases 

off  monosomy X showed one X signal in 89-100% of the nuclei, in one more case 50% of the 

nucleii  displayed one signal. In the trisomy 18 cases three spots were seen in 60-100% of the 

cells. . 

Conclusion:: The CVS aneuploidy was confirmed in FNRBCs in all samples, so FISH on 

FNRBCss can be used in cases of non-mosaic numerical chromosomal abnormalities. This test 

cann confirm a CVS diagnosis of monosomy X or trisomy 18 and thus minimize the risk for 

false-positivee diagnoses. An additional invasive test may be prevented. 

4.3 3 
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Introduction n 

Chorionicc villus sampling (CVS) is a widely used and accepted method for prenatal 

chromosomee analysis. It is a major concern that in 1-2% of the CVS cases the prenatal 

cytogeneticc test results do not reflect the fetal karyotype. Confined placental mosaicism (CPM) 

mayy be the cause of false-positive as well as false-negative findings (Kalousek and Vekemans, 

1996;; Smith et al., 1999). 

Differentt cell types can be used for karyotyping of chorionic villus tissue. Metaphases obtained 

fromm the actively dividing trophoblast, using the semi-direct method (short-term culture, STC) 

cann be analysed, as well as metaphases from mesenchymal cells after long-term culturing. In 

long-termm culture (LTC) possible maternal cell contamination may influence the test result. 

LTCC delays a final diagnosis compared to STC. A large UK collaborative study (Smith et al., 

1999)) reported different methods for processing of vill i in over 11,000 samples during the 

periodd 1990-1993. In 70.2% of the samples the analysis was based on both the semi-direct 

methodd as well as long-term culture, in 18.4% based on STCs only, and in 11.4% based on 

culturedd cells. To reduce false-positive as well as possible false-negative diagnoses the authors 

recommendd analysis of both cell types for each sample. Others (Hahnemann and Vejerslev, 

1997)) suggest careful evaluation of the pregnancy as a whole after a mosaic finding and in case 

off  certain non-mosaic aberrations in CVS. They report that a non-mosaic karyotype detected 

withh the semi-direct method, which subsequently was demonstrated to be confined to the 

placenta,, most frequendy involved monosomy X and trisomy 18. The possible presence of the 

abnormall  cell line should be determined in other tissues. Placental mosaicism might be 

disclosedd on CVS culture, if available, but maternal overgrowth can be a problem. In the latter 

study,, a definite prenatal diagnosis was most often obtained through subsequent amniocentesis 

orr more rarely cordocentesis, when mosaicism was detected in chorionic villi . Reported false-

negativee findings in the latter series of over 62,000 CV samples were extremely rare (0.03%) 

andd most occurred with only one exception, after direct preparation alone. Among a total of 19 

false-negatives,, 13 cases belonged to the category of high-risk pregnancies in which CVS was 

performedd because of an abnormal ultrasound scan, because of maternal age of 40 years or 

above,, or because of a high risk found on serum screening. Therefore, the authors suggest not 

relyingg solely on a normal karyotype (in the semi-direct method) in such high-risk cases. The 

methodd of choice in many cases wil l depend on the amount of tissue obtained after sampling. 

Althoughh not stated in either study the preference of any laboratory for a specific method wil l 

alsoo play a part. 

Inn our laboratory the semi-direct method is used in cases of first trimester CVS and we regard 

aa normal finding as well as me finding of a non-mosaic trisomy 21 to be reliable. In other 

cases,, though, such as trisomy 13 or 18, monosomy X and all mosaic numerical aberrations, we 

doo not rely on the semi-direct method alone. If the quantity of vill i in the initial sample is 

sufficient,, some tissue is preserved and LTC can be initiated for analysis of mesenchymal cells, 

iff  necessary (Hansson et al., 1995). 

Inn inconclusive cases in which a culture is not possible, or when the results are unsuccessful or 

demandd further tests, amniocentesis (a second invasive test) is offered to the patients 
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concerned.. The result of this test wil l be known at 17-18 weeks of pregnancy and this waiting 

dmee usually causes considerable stress to the patients. Patients would benefit from a test that 

couldd be performed in the first trimester without an additional invasive procedure. 

Jakobss et al. (2000) reported that it is possible to identify FNRBCs in washings from 

transcervical!}-- obtained samples, using a specific antibody against embryonic haemoglobin 

(HbE).. Verification of these HbE-positive cells in male pregnancies was performed with 

fluorescencee in situ hybridization (FISH) with an X and a Y probe. In 19/20 investigated 

sampless HbE-positive cells with a nucleus were found, and 84% of the cells showed an X and 

aa Y signal. No cells with two X signals were seen. With this method, cells can be analysed 

withinn two days after the conventional cytogenetic CVS result is known. 

Inn the present study we report on the analysis of FNRBCs in washings of 13 patients with 

abnormall  karyotypes after conventional cytogenetic analysis of chorionic villus tissue. 

Materialss and Methods 

Wee collected washings (transfer medium and several washing steps) from chorionic villus 

sampless in first trimester pregnancies during a 16-month period (October 1998-January 2000) 

andd analysed all washings from cases with a non-mosaic 45,X karyotype and cases with full 

trisomyy 18. After the diagnosis was confirmed in other tissues, using standard methods, or 

whenn abnormalities were seen at ultrasound, all patients chose to terminate pregnancy (TOP). 

Wee restricted our study to cases in which the chromosomal abnormality was verified in other 

tissuess (cultured mesenchymal cells, cultured amniocytes and/or follow-up tissue received after 

TOP).. Individual details of these six 45,X and seven trisomy 18 patients are shown in Table 1. 

Thee procedure for the genetic analysis of the FNRBCs has been described previously (Jakobs 

ett al., 2000). In the present study CVS samples were obtained from pregnancies with 

gestationall  ages of 10-14 weeks (10-13 weeks in the pilot study). Washings of transcervical as 

welll  as transabdominal biopsies were analysed and both male and female cases were included. 

Slidess were made within 7 days after sampling (within 4 days after CVS in the original report). 

FISHH was performed with an X and a Y probe (Vysis Inc., Downers Grove, IL , USA), labelled 

SpectrumOrangee and SpectrumAqua, respectively, in cases of monosomy X. In cases of a 

trisomyy 18 these probes were combined with a centromere specific probe for chromosome 18 

(LII  .84, Devilee et al., 1986) labelled with FITC. The FISH procedure was followed by 

immunostainingg with a specific antibody against embryonic haemoglobin (HbE, Applied 

Imagingg Corp., Santa Clara, CA, USA). Slides were scanned manually through the microscope 

(Zeisss Axiomat) for HbE-positive cells. Of each sample, if possible, at least 20 HbE-positive 

cellss (FNRBCs) were evaluated for their FISH signals. 
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Tablee 1. Clinical and cytogenetic data from six cases of monosomy X and seven cases of trisomy 18. 

Sample e 
number r 

122 2 

129 9 

317 7 

349 9 

363 3 

416 6 

42 2 

180 0 

279 9 

428 8 

432 2 

458 8 

465 5 

Indication n 

NT T 

USA A 

NT,, HC 

NT,, HC 

M:36,, HC 

M:39,, HC.NT 

HC,, HF. O 

NT T 

NT T 

M:38 8 

NT,, 0 

USA A 

NT T 

Gestational l 
agee (weeks) 

12.5 5 

14.0 0 

14.0 0 

13.3 3 

13.5 5 

10.6 6 

13.3 3 

12.6 6 

11.4 4 

11.3 3 

14.3 3 

13.0 0 

12.3 3 

Sampling g 
method d 

TA A 

TC C 

TA A 

TA A 

TA A 

TC C 

TC C 

TA A 

TC C 

TC C 

TA A 

TA A 

TC C 

Karyotypee at 
CVS-STC C 
[numberr of cells] 

45,X[19] ] 

45,X[4}a a 

45,X[10] ] 

45,X[10] ] 

45,X[10] ] 

45,X{11] ] 

47,XX,+18[10] ] 

47,XX,del{4)(p15), , 
+18[10] ] 

47,XX,+18[10] ] 

47,XX,+18{101 1 

47,XY,+18[10] ] 

47,XY,+18[10] ] 

47,XX,+18[10] ] 

Karyotypee in other tissue(s) for confirmation 
[numberr of cells] 

Long-term m 
culture e 

45,XJ20] ] 

45,X[10j j 

45,X[2]/ / 
46,X,+m[3]/ / 
46,XX[8] ] 

45,X[9] ] 

47,XX,+18[5] ] 

47,XX,+18[15IC C 

47,XX,+18[101 1 

47,XX,+18[3] ] 

47,XY,+18[10] ] 

47,XY,+18[10] ] 

47,XX,+18[10] ] 

Cultured d 
amiocytes s 

45,X[12]/ / 
46,X,+m[9] ] 

Fetall tissue 

45,X[10] ] 

45.XJ5] ] 

47,XX,+18[5] ] 

47,XX,+18[5] ] 

47,XY,+18[5] ] 

47,XX,+18tS] ] 

bb Pregnancy was terminated before the results of the CVS were known, because of ultrasound abnormalities. 
Thee marker chromosome in this patient has not been further identified. 
AA 4p- was not seen in follow-up tissue. 

HF,, hydrops foetalis; HC, hygroma colli; M, maternal age in years; NT, enlarged nuchal translucency; 
O,, omphalocele; STC, short-term culture; TA, transabdominal; TC, transcervical; USA, ultrasound abnormalities. 

Results s 

Thee number of HbE-positive cells and the FISH scores are given in Table 2. In cases of 

monosomyy X seen in trophoblast cells, no FNRBCs with a Y signal were observed. 

FNRBCss were present in all 13 tested samples of washings of first trimester chorionic villus 

sampless (Table 2). In seven cases, 20 or more fetal blood cells could be identified and analysed 

forr their FISH signals. It usually took about 20-30 minutes to score FISH signals of 20 fetal 

cells.. In three samples 10-20 HbE-positive nuclei were found. In three more cases (all 

transabdominall  and over 13 weeks' gestational age) fewer than ten cells were present. In none 

off  the six transcervically obtained samples, nor in samples of pregnancies of less than 13 

weeks'' gestational age, were fewer than ten cells seen. 
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122 2 
129 9 
317 7 
349 9 
363 3 
416 6 
42 2 
180 0 
279 9 
428 8 
432 2 
458 8 
465 5 

19 9 
11 1 
20 0 
9 9 
4 4 
20 0 
15 5 
20 0 
20 0 
20 0 
6 6 
30 0 
20 0 

Tablee 2. FISH results in HbE-positive cells in CVS washings of 45,X cases using XY probes, and in 
trisomyy 18 cases using probes for XY and 18. 

Samplee Number of HbE positive cells Percentage of cells with Percentage of diploid cells 
numberr expected abnormality8 

94.77 5.3 
90.99 9.1 
955 0 

88.99 0 
500 0 
1000 0 
93.33 6.7 
600 25 
855 15 
1000 0 
1000 0 
93.33 6.7 

800 20 

aa One signal for X probe in 45,X cases and three signals for 18 probe in trisomy 18 cases, combined with signals 
forr XX or XY. 
Twoo signals for X probe in 45,X cases and two signals for 18 probe in trisomy 18 cases. 

Discussion n 

FNRBCss were found in all samples, a somewhat lower number of cells (<10) was present in 

threee transabdominal cases over 13 weeks' gestational age. Additional studies may show 

whetherr the sampling procedure or gestational age influences the effectiveness of this test. 

Forr the present series of patients, immunostaining of cells was improved by reversing the 

orderr of the procedure as described by Jakobs et al. (2000): FISH now preceeded the HbE 

staining.. Improved staining allowed manual screening of the slides, so the procedure could also 

bee performed without a sophisticated scanning microscope. However, automatic scanning 

mightt be helpful in cases with few fetal cells. Our choice to analyse, if possible, 20 fetal cells 

perr sample, is arbitrary. The pilot study showed that a limited number of fetal cells may be 

presentt in the washings and 12/20 samples showed 20 or more fetal cells. The optimal scoring 

level,, either to confirm the abnormal cell line, or to determine that the abnormal cell line is 

confinedd to the placenta, has to be evaluated in a larger series and is presumably also probe-

dependent. . 

Inn 5/6 45,X samples 89-100% of the cells only showed one X signal. The highest percentage 

off  nuclei with two signals for chromosome X was 9%. Therefore, a monosomy X cell line is 

obviouslyy present in the FNRBCs in these cases, concordant with the outcome of the semi-

directt method. In one other case (case 363) 50% of the cells showed one signal, but the 

outcomee is based on only four fetal cells (two nuclei showed no signals at all). 
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Inn all (n-7) trisomy 18 pregnancies, a trisomy 18 cell line was clearly present in FNRBCs. 

Threee signals were seen in 60-100% of the selected nuclei and the percentage of diploid cells 

variedd between 0% and 25% (Table 2), Since mosaicism is observed quite regularly among 

casess of trisomy 18, and the clinical phenotype may range from that of full trisomy 18 to a 

milderr form (Tolmie, 1997), it may be important to determine mosaicism. Van Opstal et al. 

(1995)) analysed archival direct vill i preparations of trisomy 18 cases, also using probe LI ,84, 

andd stated that when fewer than 83% of the nuclei show three spots this may well represent 

mosaicism.. Harrison et al. (1993), consider tissue to be mosaic for trisomy 18 when more than 

23.4%% of the cells show 2 spots, while Bryndorf et al. (2000) consider a specimen (which might 

bee amniotic fluid, chorionic villus tissue or fetal or newborn blood) to be "informative 

abnormal""  when at least 60% of the nuclei reveal three spots. From their report it is not clear 

whetherr these are all fully trisomic cases. Eiben et al. (1999) studied aneuploidy in uncultured 

amniocytes.. They classified a sample as normal when a normal signal pattern was observed in 

moree than 90% of the cells and as aberrant if more than 60% of the nuclei had an aberrant 

signall  pattern. They analysed 30 cells and their procedure demonstrated a high reliability. In 

ourr view the outcome in the seven cases in the present study would not have caused a 

diagnosticc dilemma in any of them; analysis of the fetal cells clearly confirmed the initial 

(abnormal)) prenatal test results. The analysis of FNRBCs would have accelerated definite 

diagnosess for these patients. 

Inn cases of a mosaic finding at CVS using the semi-direct method, confirmation of the 

existencee of the abnormal cell line in true fetal cells can lead to a certain diagnosis early in 

pregnancy.. Possible termination of pregnancy (TOP) can thus be done in the first trimester. A 

normall  outcome in FNRBCs in mosaic cases indicates that the abnormal cell line may be 

confinedd to the placenta. In such cases analysis of more cells may be necessary to detect 

possiblee (generalized) mosaicism. Follow-up on LTCs and/or ultrasound examination might 

alsoo be performed and finally lead to a definite diagnosis. In an earlier study (Leschot et al., 

1996)) on confined placental chromosome mosaicism (CPM) in cytotrophoblast cells, we 

reportedd 101 cases of CPM and 7 cases of generalized mosaicism among 4498 diagnostic 

chorionicc vill i samples (a total of 2.4%). In the majority of cases with (various) numerical 

chromosomall  aberrations, amniocentesis was performed. With the procedure described in this 

studyy the presence or absence of the abnormal cell line could also be established in FNRBCs 

andd lead to a final diagnosis early in pregnancy. 

Inn the present study we have shown for two different numerical chromosomal abnormalities, 

thatt these can be detected in FNRBCs from washings of first trimester CVS. This implies that 

threee different cell lineages are available for testing a chorionic villus sample and different 

methodss can be used. Chromosomal or FISH analysis can be performed on trophoblast cells 

obtainedd with the semi-direct method. Also cultured mesenchymal cells can be analysed using 

thee same methods. To avoid maternal cell overgrowth FISH can also be applied on uncultured 

mesenchymall  cells (Bryndorf et al., 1994). The present study has confirmed that analysis of a 

thirdd tissue (of true fetal origin) is possible and can accelerate a definite diagnosis after an 

inconclusivee result in the semi-direct method. It may also reduce the number of false-positive 

87 7 



ChapterChapter 4 

diagnoses.. A result is obtained within 2 days of the result of the semi-direct method being 

knownn and can prevent an additional invasive procedure. 

Analysiss of FNRBCs might also detect false-negative findings in the semi-direct method. As 

shownn by Hahnemann and Vejerslev (1997), false-negative results are especially detected 

amongg pregnancies at high risk for a fetal chromosomal abnormality. If the analysis of 

FNRBCss was implemented for samples of such high-risk pregnancies, the number of false-

negativee diagnoses might also be reduced. Therefore, FISH analysis of FNRBCs may be of 

assistancee in helping to further improve first trimester prenatal diagnosis. 
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