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Summary

We prescnt a clinical audit of aneupioidy'screcning on uncultured amniocytes from I\\'o referral gn'ups:
abnormal ultrasound scan and Down syndrome risk (low AFP) > 1:100, Ninety fi VI.'sample" were
screened. 68 samples were received for an abnonnalultra;;ound scan and 27 for increased Down synd n \nll'
risk, Fluorescent in situ Hybridization (FISH) screening detected 17 unequinxal am'uploldi('", 11w

s.1l1le referral group revealed 26 abnom1alities detected by conventional cytogenetic ill1,1Iy"i", ,\11 20
aneuploidies were unequivocally confirmed by com'entional cytogenetics together with si, strudur.1l

abn~m)1a\ities nol detected by FISH. This clinical audit with a limited dat., set. hi~hli~hts tlw f.Kt th"t
selection of a high-risk referral group that has a relati\'ely hif.h risk of FISH detectable aneuph'llh'. co-
selects for structural chromosome abnormalities which subsequcntly relJuire rapid, hi).;h 1j1l.lIily
cytogenetic analysis.

Introduction

We present a clinical audit of aneuploidy
screening on uncultured amniocytes from two referral
groups
1. Abnormalultrilsound scan

2. Advanced maternal age and/or maternal serum
screen double test (MSSDT) risk> 1:100at consultant
request.

Ninety-five samples received between 01/01/
98 and 21/05/99 were screened. Sixty-eight samples
were referred because of an abnormal scan and 27 for
consultant request beCiHlse of increased Down..;
syndrome risk defined by serum screening. Tests wen'
performed using commercial probe sets LSI 13/21 and
CEP X/Y /18 (Vysis).
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We re\'ie\\'ed: 1) the cytogenetic findin~~ b\' hc~t,'tional
ilge and reason for rC£erraI2) the rISI I a""',l\' It ',," I!...,lnd
3) the i\bnormi\litie<, present in the s<1l11pll'gr!1up, We
im'estigate the outcome of rrL'~nancies in \\ hich .10
abnom1i\lit\' was detC(tcd and iin.1lh' we C,)rrl,l.,tL' FISH. .

and cytogenetic amni()tic fluid i1l1i\lysisfindings,
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TIlis clinical i\udit on a limited data ~l.t~L'eksto

evaluate the use-effecti\'eness of the FlSII tcchnology
vcrsus com'entional ki\ryotyping in a high ri"k rderral
group.

Clinical Protocol

All ill11lHlItll' fluid <"pl'Cill1l'n" rl'kllnll!1r r.\pid 13
detection of i\neup!oidies by FISH \Vcre slI1l1dtl'1IlL'lIlbly .

processed forcytogenelic analysis, A 2-ll11l .1liquot was I;,
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usedfor 1:ISII and was processed to permit two
- ::dependenthybridizations. Probesets forchromosomes

13/21and 18/X/Y were used depending on the request
receivedfrom the referring physicians, Clumped nuclei,
nucleiwilh l,lt,lChedcytoplasm or cellular membrane

"" andnuclei which looked similar to polymorphonuclear
cellswere not scored. Each case was ana lysed by two
independent scorers. A conclusive test has been defined

,. asa minimum of 50 cells scored with 25 cells checked,
atleast65 percent of which must show a consistent signal
pattern.

Results

TableI shows that most of the amniocenteses (84.2%)
wereperformed between 16 and 24 weeks gestational
age. Eight (8.4%) tests were performed before 16 weeks
inwhich 3 abnormalities were detected: one fetus with
nuchal translucency >6mm had Trisomy 21, two fetuses
withrY'Ilk hygromata had Monosomy X. Eight (BAo..'..)
testswere performed after 24 weeks of which one fetus
withi\bnl'",\1\1growth proftle was found to have Trisomy
18at 35 weeks. Three aneuploidies were detected in this
grill!p.

Table I

Cytogenetic analysis by weeks of gestation
GCIIII11iol1 12/'13 14/15

Trisomy 21 - 1
(08)
a)MSSQT
b) abscan
Trisomy 18
b) abscan
Trisomy 13
b) abscan
~t(\nosom\' X
b) I\bscan
Structural
chr.anom.

b) abscan
Normal karyo (69)
a)MSSDT (24)
b)abscan (45)
Total number referred (95)

16/1 7

-1

Euploidy screellillg 011 Ullwltured 11111111

Table II shows the number of FISH assays. Nine
cases were selected for FISH screening fron
amniotic fluids received between 01.01.98 to 2

and represent 1.78% of this work load. Mean reI
time for all FISH assays was 4 days. Cytogenetic a
on these samples was completed within the ran
22 days.

Table III shows the correlation between re~

amniocentesis, karyotype and FISH assays. 0
cases with a normal FISH result, cytogenetic i
revealed 46 normal karyotypes, six stn
abnormalities, one Trisomy 21 (which was not (
as only X/Y 118 probe was applied) and one fa
the 17 cases reported as being abnormal on F
were confinned on karyotype. Four samples in t11
although strictly inconclusive (12-37nuclei scorE
reported as abnormal on FISH (>50% of nuclei
Trisomy 21). FISH failed in four cases, three (

had a normal karyotype and one of which was
18. Of the 20 cases reported as FISH inconcl
had a normal karyotype, one was 45X and 0
cytogenetically. No cases reported as abnorma
were subsequently shown to have normal karj

Table II

Numbers of FISH assays
TestsCases

FISHperformed
Samples Iesll'd with LSI
13/21 and CEP 18/X/Y
No. tested with 13121 or

lH/X/Y 11111x.

95
7]

166
142

2.J 24

2
1 2 2
- - 2
2 1 2
- - 1
1 2 1
1 1
1 1

18-20 21-24 25-28 29-32

2 1 -

1
1 2
1
2 1

1(baI.RTL) 1 4

1 4 f

2 3 12 27 19 1 3
1 1 10 10 1 1
l' 1 11 13 14 - 3
3/ 5 20 33 27 1 3



Table III

Correlation between results of amniocentesis Karyotype and FISH assays
FISH result FISH FISH FISH
Amnio result Normal Abnormal INCN
Normal 46 0 18
Abnormal 7 17 1

(45X)
1

20

Nlllldil" M"ilr" 1'1ill

I~ail 1 0
Total '54 17

Incn: inconclusive «50 cells available to score)

With reference to the abnormal karyotypes
detected (Table IV) of the six fetuses with Trisomy 21
and abscan, 3 had pleural/pericardiql effusions with
increased nuchal translucency. All the six fetuses with
trisomy 18 had ab~19rma1ities on scan. There were five
fetuses with structural chromosomal abnormalities and

abnormal scan findings - diaphragmatic hernia [ del
(15) and der (13) t (4;13), omphalocoele and
ventriculomegaly (add 9p), cardiac defect der (5) t(5:8)
and choroid plexus cyst inv '95)]. Both fetuses with
Monosomy X had cystic hygroma. The der(13)t (4;13)
was suspected to be a cultural artefact and cord blood
?ampling after birth revealed a normal karyotype."

"

Twenty of the 26 women opted to have
termination of pregnancy (TOP) (Table V). Of the 18
women who had both an abnormal karyotype and
anomalies on ultrasound, 12 underwent TOP after the
final cytogenetic report, 3 had TOP on the basis of

, Table IV

. Abnormal Karyotypes detected

Anomaly detected

Trisomy 21

Cytogenetics
8

Trisomy 13
Trisomy 18
Monosomy X
Structural chromosomal anomalies
Total

\

FISH
FAIL
~

1
(TI8)

0
4

/
, 'III

ultrasound findngs and before the final cytogenetic:
results. One with a Trisomy 18 fetus and two with

, Trisomy 21 fetuses opted to.continue pregnancy anda!:
three conditions were confirmed on cord blood samples'
after birth. In all women that opted to continue,
pregnancy the diagnosis of aneuploidy had been madt
prior to 22 weeks gestation. Of the fi~'e fetuses \\ith I:
structural chromosomal abnormalities, two had TOP on
ultrasound findings alone, [der (5) with cardiac defect
and del (15) with diaphragmatic hernia) and one after
the cytogenetic report.

Discussion

ll1is is a clinical audit of aneupolidy screening
on uncultured amniocyleR usjn~ fluof("",'('n( iJlsitu
hybridization in two high risk referral groups. FISH has
been successfully perf0rmed on amni0Cytc:, fH'n1 C t\,
36 weeks gestation. Tests were performed using

4
6
2
6
26

FISH

7+(01 not uelecled, unly CEI' X/V/
18 requested)
4
5 + (1 fail)
1+(1 inconclusive)
Not detectable with probe~ u:,('\."1
17

Table V

Outcome of pregnancy by Karyotype and scan findings

Karyotype and scan findings TOP prior to cytogenetic
report

MSSDT risk with
abnormal bryotypc and
normal scan

Abscan with aneuploidy
Structural chromosomal
anomalies with abscan

-

3
2

116

TOP after cytogenetic
reE..°rt

2

Continuation of

prcgn'!nry
-

12
1

.J
2

.

-r
Total

1II?

26

l2
95
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:commerciilllyilvililablc probe scts 15113/21 (Vysis) and.CEP X/Y /18 (Vysis). Fluorescent insitu Hybridization
lFlSH)s.:reening detected 17 unequivocal aneuploidies.
Onetrisomy 18 was not dctected due to technical failure
andonc -15,X karyotypic outcome was inconclusive with

"FISH.Onc trisomy 21 was not detected because a trisoiny
118only screen was requested. The same referral group
I re\'ealed26 abnormalities detected by conventional

cytogenetic analysis. All 20 aneuploidies were
unequinxally confirmed by conventional cytogenetics
together with six structural abnormillities not detected
byFlSI!. 1\11CilSCSWI'f(' n'porh'd within 22 days (mcan
12.6),W IwrCdS mc.1n HSI I reporting lime WilS 4 days.
Fivewomen opted for termination, on the basis of scan
and FISH reports, 15 opted to do so after the final
cytogenetic report, six women with abnormal scan
findings continued with their pregnancies. This group
consisted ofT-IS, T-21, rob (14;21) and del' 13(t) (4;13).
Theabnormal scan referral group accounted for 5/6
structural .1\Jl1orl11als .lnt! lR/20 FISH detected
ancuploidies. On the basis of this audit we propose the
(\~ll\'\\'in~C\'ndll~il'n~.

Sl'll'l'Ihlll of hl~h rlllk rdl'rr.11 groups (or JllSll
dctcd.lblc ancuploidy (abscan and MSSDT) co-
selects for structural chromosome abnormalities

whkh subsequently require rapid high quality
cytogenetic analy..i'l.

FISH will rapidly and accurately detect 13,18,21 and
),. .md Y aneuploidies but will fail to detect most
structural abnormalities. (Eiben et al, 1998; Spathas
et at 1994).

/"

EI/ploidy screelling 011I/I/cllitl/red allllliocytes

Reporting of provisional results on FISH
analysis should stress that a full karyotype has still to
be performed and that the FISH result excludes trisomy
(for the chromosomes tested) only.

IIPotential disadvantages of this technology
include increased maternal anxiety following an
uniformative result and the negative effect of receiving a
disomic FISH result followed by the identification of a
chromosomal lesion not identified by the rISH protocol.
(\Nard et aI1993).
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