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sonography
First trimester diagnosis of fetal anomalies by transvaginal

V. Dinritrova, V. Mnzneikova
Universiry Malcrniry Hospital. ,,Maichin 

Dom,,, Zdrave 2. BG 1431. Sofia. Bulraria

fi}nffi*i,ltirfJ"i';exencephalv, fetal anomalies, megacvstis, trans'aginar sonography,

A prospecfive sonoqraphic study of fetal anaromy was
:1T:9 

out in 125 pregnan.ie. berween 9 and l4weeks ofgestation using both tra,1gldorninul unO t*niuuginal scan_ning. The study incruded 5o high-risr< p.,"""'."Jrs row riskones. In 3 cases ( 2.4Vo) malor fetal anoi", l". rf,.i *.re mi ssedat transabdominal scann.
e xam i n ati o n. rn.y i,,. r u ili :.J.:ilF il:::.y,' jf T ::i:"jlexen_cephaly and megacystis and a.u,,. oironiuilniotic twinpregnancy with twin reverse arterial perfusion sequence. In
*:.0:.:l*: cases pregnancy was rernlinated by the end of theftrsr rrimesler. ln the third.one intraurerine A*tf, in the l4thweek of gestation occurred.

The study confirms rhe^superioriry of transvaginal ultra-sound examination in rhe firs.i,ri..ri., oi jr.grrun.y, 
nlini_mizing some of the technical difficulties oi riinranOominat

::lilllg, early diagnosis of fetal anomalies unJ'r.rrinot;unol pregnancy by D&C. po.ssibilities for rapid f.ioiL.ryotypingif necessary. However irigh qualfica,i.;;r;;;;;ence with
ll]:::::1".:':n ar.r.rqui',.d sorn..irl.,i oiffi ortrr. earryotagnosis of fetal anomalies (possible, dirg;*; errors, ab_

lencl 
of hi.sropathologic confirmario, in ;o.r;';; rhe cases)must be considered too.

Organ-age timing charts enhance the assessment of normaland abnormal fetal anatomy (5).
Early diagnosis of anencephaly, spina bifida. abdominalwall defects, amniotic band syndrom., lirl.-.urOiac andunnary tract anomalies have been recently reported in litera_ture (7, 8, e, 10. I t. 12. 13, t4). Some;r";;;". studiesincluding a significanr number of cases .il;;;, the im-portance oftransvaginal sonography in early pregnancy 115).

Abstract

Aim of the study

- To.c3mpare the diagnostic possibilities of first trimestertransabdontinal and trans
diagnosis of fetar unoru,llftntl 

sonography regarding early

Materials and Methods

Introduction

Antenatal diagnosis of m,ajorfetal anomalies by ultrasoundhas been reported in the early seventies ( I ). The introductionof real time sonosraphv in the obstetric.r.ryOuy practice and
th e ac c u m u r ari o n o r i n n* r e J r. i;;; ; ;;;'"iryi,t uoo. u ron _
ce of normal and abnorn
anr e n arar di agn os i s 

"r 
j:' i;:i:::l;:: ffiT:[]t";]:f ,'l:Routine second rrime.\ter screening for fetal anomalies isperformed in rnosr of the develop.,t ioun,ri.., in rle worrO f 2).The introduction of high resotution ,r;;r;g,;;i;;ob., rnok..possible. rhe vsry early diagnosis of fetal inomalies _ by theend of the first and the beginning of the second tnmester ofpregnancy (3.4). \l/ith rransvaginal scanning norruf embry-onic.fetal strucrures are visualizid.rrfy in g.i,urion. n...n,tythe term " sonoembr),ology,', is oft.n'us.E-of,.n".rUryoni.

srrucrures at different gestational ages are a.r..iO.O fS.Ol.

A prospective sonographic study of fetal anatomy wascarried out in 125 pregnancies ranging from 9 to I4 weeks ofgestarion (w.9.). Seventy five of the patients were low risk
3ne1 lne remaining -50 cases were pregnancies u.ith high riskfor fetal anomal ies (previous affected .ili Id. rnur.rnul diaberes.multiple pregnancy. advanced maremal ,g.t. i;. first scan_

;ffi 1"5:H1:',:,? in:.?, il : 1,"x 
;f 

:x,;.1,n *;ultrasound examination was firsr carried out. followed imme-diatelv by a transvaginal one. In rt,. .ur., oi no.*ul trunruU_dominal and transvaginal first scans a ,a.onJ'trunruuginut
scanning in the l4 wg. and a transabdominal in the 20th w.g.to confirm normal fetal a

wi th su s p i ci o u,, 
" " ", 

;; ; l: H L il?,:: ii:T:l;,,l, l"irl lliscanning ( 9 w.g. ) the patient was reexamined t*o *eeks later.All pregnancies but rhe terminated ones were followed up untildelivery and normal fetal anatomy *", ;;;;;0. ,n. 
"or_yl::: used was sigma .14 Hvcq ,"J;;;; rA with7.5.MHz rransvaginal ancl 3.-5 MHr't.unrubd-o-mlnal sectorprobes. The sonographic studies u,ere carried out by t*oexpe'enced operators with the patien[inform.d .on..nt.
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Registration of congenitar anomaries and fetar dysmorphorogy

E' simeonov (l), v. n{azneikova (r), v. Dimitro va (2),K. vass'eva (2)
i;.'*,::;li,:rffJj,fiT::x;i?;x;[:i:;gl*::*:ru;ntt*;i;i]."0",2 Depa*men, orobs,e,rics

Key words: Bulgaria, congenital anomalies, registration

Registration of conqenital anomalies (CA) according toEUROCAT criteria ani requirements was undertaken in the
:l,J "i:"!" from the beginning of ,sno. ii; ;.,hod ailowsprenatal derection and follow up oit tur.. *-iif,irolut.A unamultiple congenital anomalies. O*. u o..'oi'or 6 n.,onti,,5, I 96 pregnancies came to-bi.tr, o. **, llmln"ui.i ro. uu.iou,reasons' 73 famiries (r.4vo) have beeir,.giri..Ju."au.se ofCA in a terrninated fetus, newborn baby or an infant under Iyear of age. Thi.s report summarizes the results of US testing
11":-:o and managemenr of 23 pr.gnun.i.r-*irt increasedgenetic/environmentar risk (9.2) oi r.L,t ,rrr.irr.i 

"""maries,detected by uttrasound ( r 2). tn_*1g 16rt;;;;;;;l'ile positiveresllt 
.ha1 

been proved and I I r"tur.r"rto'*.j*irotut.a o.multiple CA as follow.s: chromosomal _ 3 (45, X0, trisomy 13,

trisomy l8), single gene defects _ 3 (Meckel syndrome, poly_cystic kidney disease,.chondrodysplu.iu finouru), otherMCA syndromes - 3 (acardic rnono"ygo,i. ,,i,n rnonr,".syndrome, Cantrell syndrome, .Uaorninui*uf, j"*ol, 
CffO,isolated major congenital anomalies _ ii"""r*rr"megaly).

The registration of CA dr
ror s t uiy i n g iil ;; #:,ijitJ#,?;:;ilff tn:i::jdiagnosis and improvem.ent the medicat .ur. oip.".xisting
diseases states in the fam
i n c reas i n g 

", 
* ;;;;"'liT#l,l H : lli *,"m:U :T:morphic syndromes. At the time being sens-itiviiiana speci_ficity of the prenatal US testing .ru]n, retatiuJty low tharneeds further debate conc

e fn c i e n c y 
"f 

rh. ;;, ; ;; :T'.Ti ffi 
"iJ3l':,:Lff i:ilff: "'

Cs. Pediur., 52, 1997, No.7, p. 444 - 442.

Prenatal diagnosis in the Czech Republic

J' santavy (l), v' Gregor (2),M.Kuderov6 (2),p.safi{i (4), p. carda (3),Z. Hdjek (0, a.. Zwingerr (Sl. Vf. lfu""f. tOlI ' Department of Medical c1]e1ics 
1a Fetal Medicine, Parackl universiry Hosprrar oromouc, I. p. pavlova 6, c2775 02,

olomouc; 2' Department of Medical c.n.tio, in.titr..'rol e*,groa*r ea'r..,fr, ;;e-,is* a00, cz 140 sg*rague 4; 3.
IInd ctinic of Gvnecologv and obsterrics, r., rto.lii"ii"*ltv, A;orindiskd ,i, c/ rlJ6i, prague2;4. rst Crinic of cyneco_f ogy and Ob.srerrics, Ist Medical Fa.ul,y, npolinai.t,l 

'ri,ZZ 
nilOO, erague i; S. i*,** for Child and Mother Care, pra_

#iff"?:ffilTli .lil,;i11ri%t;:i;,l"t, F'ti'eit 
or uear'ur d.n,ti*, ri' universitv Hospitar Moror, v uvaru 84,

Key words: Czech Republic, prenatal diagnosis

.' W-h:n we speak about prenatal diagnosis in the Czech
l1l9],": it i.s necessary ro take inro accounr the historicalroot.s and political contexr in the formation oi the health
lystem. 

As it is generally known, untit t9tt9 all health care inour republic was provided by the state f,=r-oi It org., fn"advantages and drawbacks. of this .ituurion ure-i^ioiliar to qllof us. on one hand it was rhe.avait"biiltt;i;;;';;r;;J:
on the other hand it was the significant finarncial limitation of

th; 
more expensive procedures and methods, difficult appro_ach ro relevant informarion and the i""Uiiity't" exchangeexperience with advanced health care ,yrr.rnr'in-rt 

" 
westemEurope.

The first encounteis with. methods of prenatal diagnosis inthe Czech Republic date back to fate seueitiesiilnl. tt.n tf,"ywere firmty anchored in the tist of h"ulil-;;;;iiuuon, unatheir spectrum widened similarly ., in 
";;;';;untries in
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Four-qu?drant assessment of gestational
age-specific values of amnioti,tfluid volume
in uncomplicate:d pregnanciesr
Moseuueo Hnloe n AllEv, At-ExnruoeR HeorrEv, Vnrerulrrua Mnzruerxov,o, er.ro Arucer Dnarrnov

From the Department of obstetrics and Gvnecology, State University Hospital ,cf obstetrics and Gynecotogy, MedicalUniversity, Sofia, Bulgaria

Acta obstet Gynecol Scond rg7:26:00-o0. o Acra obstct Gynecol Scand 1997

!o:ksl?Y! The purpose of this study was to establish a normarive scale of amniotic lluidindex (AFI) throughout gcstation in uncomgrlicated singleton pregnancies, and to identify thelower and upper limits for each gestational ,veek.
Methgds. Four-quadrant assessment of amni,rtic fluid volume (AFV) was pertbrmed prospecr-
ively in 750 uncomplicated pregaancies Lrtw,:en l6 and 43 *..ks. Ti,. logarithmic rransform-
11i^9ns 

we1e. used ro ger rhe data in Gaussian distribution. The means, and the gv/;, gsoh and98% confidence intervals u! :l:h week of gestation were carculated from polynomial re-gression equation. Statistical differences in liFls among gestational age grouis were rested.
Results. The amniotic fluid index observatiorrs from regreision equariJn iurui *.r. stratifiedin week-specific normativc curve. The variations between mean AFI of the total population
}nd^tl:^Ttunt of .the preterm, term and p,)stdate pregnancies were statistically significant(p<O 0001) The 90/", 95o/o and 98% confidence limiis a-bout the mean (12.5 cm) were 5.4 ro20'6' 4'2to22.3, 1.8 to 25-8 cm, r-espectivel)/ in term gestarion. The 5th and 95th percentile
serves as lower and upper limits of normal. respectively.
Conclusions. Gestational age-specific values of AFI were esrablished. determining rhe signifi-
cant trends olchanges in the.AFV with gestation. The normogram may have a clinical benefitto accura[e, reliable and semiquantitative dia,gnosis of oligohyiramnioi and polyhyrJramnios.

Keyrv'ords: four-quadrant assessmen!: amni.tic fluid volume; oligohydramnios; polyhydram-

Submitred ll February, 1997
Accepted 22 .lugust, 1997

The maintenance of the amniotic fluid volume
(AFU within normal limits is important for the
fetal well-being. Aberrations in volume either
above or below normal are associated with ooor
perinatal.outcome (1, 2, 3). Several reports (4, 5;
have indicated with the dye dilution tectrniquei
which were quantitative, reproducitrle and upiro_

Abbreviations:
AF[: amniotic fluid index; AFV: amniotic flrrid votume; NST:
non-stress test; LSD: least significant dilTerence; SD: standard
deviation; SEM: standard error of mean; SIi: standard error;
SDP: single deepest pocket; CI: confidence interval; ANOVA:
analysis of variancc.

priate. Brace and Wblf (5) have provide<l a eood
quantitativer characterization of chanses in Afu in
normal pregnancies. However, these-methods are
of a limited clinicai usefulness for their atrendanr
risks and potential c,omplications.

In this recent ultrrlsonographic era, a noninva-
;ji1e, semiquLantitative asseismint of AFV is poss-
ible. Subjective determination of the AF\t (6).
measuremerrt of a sin_ele deepest pocker (SDp) (i_
3,7-9) and two-diameter pocket volumes (10) have
been employed. These tichniques showed eood
correlation 'between 'abnormal AFV' and ,adrlerse
perinatal outcom€'; Lrut the definitions for the nor_

@ nlcta Obstet Cyneco! Scuntl 76 ( t997 t



3l3tt#.tt* APPLI./'r.IN oF DoppLER vELocrMErRy rN
Dr. V L Mqzneikovu
University-Matcrnity Hospital, Sofia, rlurgaria, Dircctor lrrof Il. Karagi.sclv, ph. D.

Thc rapid development of con'emporary scicnce and tcchnorogy ailowcrr principary new, non -invasive me thods for the assessmctt^of fe tal *.rr ["ing to be intr;r..a in practice. one of thcsemethods is Doppler velocimetryt'2'3'4. itr.*"altr t. t, *,u",, used in th" eu"ry,ray work of thc
obstctricians fo

1.1.":";;;#:ff ?::?,ff F,il:11''j;::[1il,ffi 5;*]**:*J*it:n*rj*lyet not completely studied compliJations of pregnun"y.-Doppr".;i;;;;,ror,, 
a compararivcry new

method of investigation in o"t "ltni'y. r*o opplrrr" i"na"n"l"r. ,n" ,"i1.'- 
""u thc overestimation

;-lff",XTl;:::Hf,"JTi","J1;:l1?lf;":*:i:"'s rhis is rhe rc,ason a bricr revicw on rhc

At thc prcscn{ momcnI Dopplcr vclocimctry has provcd to bc of par[icurar significancc in ratcr
gestation, namcry after the 20 wccko. A rot of 

"ff".rr;;;cvorcd .o rcvise the ctmportancc in early gestation but this is stiil u p.oui"-iJ bc studiccr ana ais"usoslTpts, 
conccrning its

Dopplcr vclocimctry is uncloutrtcdly inlornrari"" 
"",r wiclcry,*oiiru iloracticc in Lhcforowingcascs:

I' screening for the developrnent of prccclampsia and as;ymmetrical type of IUGR in the
sccond trimcster of prcgnancya' Thi rnethod has high.r?n.itivity and easier appricar.ion trran thc wc,
- u"'113:::;::1,::ui:nl r'"iu - uro"r.",,, .ori- ou", ,",, and mcan arrcriar prcssurc.

l' The method has particular significance in the diagnc,sis o[ distressr2,r4.r5.16. pathorogicsonograms in the feto - placental circulalion can u. J"r""i.,r a weck priorir-i1," changcs in the NST
The practical significance of thisr*t i" tt,ot o no.,nJo.oo,"r ronog.o* 

"nr-.",rr"" t'e necessity of
very lrequent rccorcls since in this case a suddcn detcrioration in thl fetar condition is not expecied.

"::.iT';li',,,*,iiifl;:".:::::**,*i1:t[: ' 
normar r.rsi 

"'",, kccp ,hc ou.L"t.i"ion
in rhc ircm "parhorogicsonogr"r* 

"",r adversc o",l;;;;;il:;li::l?.oil'j;,,'.ro-iil bc discu;;Jl;;;.
vclocimetry has inlormatiue ialue i.r'thor" 

".r"i i" ;rrl"i,n" fctar disrrcs, i, ]" 
notc.d., that Dopficr

:::"il;,:n.ol'hcr 
rcasons' This is not thc 

"or" *i,t-,"iosrrcrm prcgnancy, wrrcrc trrc mcrhod irs
For lhe proper assessment of the condtion of tlre fctus.the utero - placcntal and thc feto -

placental circulation shoulcl bc sruciic<l simurtancourry. nr; fincrings can bc 6;roupcd as forows:
,ri.t.",-l 

'U:HliilJffi:tJXl;jilXiL$* 
l;";,',1'" o.,".,",, and thc'umblicar arreryaT Fcrar

II. pathologic sonograms in the uterine artcrics, combincd wirh _ normal sonograms in the
umbilical artcry' This is o 

"otn,'on lit',ring in 
"ur", o,itir-p."""ru.npsia,. chronic hypcrtcnsion and

pregnancy'asymmctrical type IUGR' This loncltt;;;"r;;;;."s acrive nranagemcnr - rrcarmcnr of rhe
prcgnant woman' frequent assessment of the r"ror*.ri-'tl** for earry a"ri"iir" or-disr.ress, prcrermdelivery.

III' Normal sonograms of the uterine arteries com.binc-d rvith pattrologic fi'clings in thc
umbilical artery and - orietal aorta' iii' g"n".olly acccpted trrat trrc,,.urol ro.-rt.,i, 

"onaition is in thc
fetus' It might be a chromosomal ot'no.-olity, an i'trautcrinc infection ol,thc lctus or sornc:,J:""rilj,XorTifftttv 

that has bccn,missett. rir,urt u"'r"."-ucncd rhat such a fi.ding nray bc

rnlru;rit:,?ffi 
,:;fiiff i*,i:r'ffi T];',#ilil[r#iir*Tr;rl#in*;lv' Pathologic llow vclocity 

'uni''rorr^ i" rr",r, ,ir"lrr".in".ntcrics arrd lhc fcto - praccntarcirculation' This indica[cs scvcrc r"tnr'tr;'u"rs antl [hc'eccssity o|urg;ent. clccision nrakirrg, so that Ihc
unfavourablc pcrinatal oulcome *o"iJu" avoidcdre. Thc tirnc for derivcry is tJctc'ninccr orr trrc basis
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Clinical Science: case report

Antenatal .ultrasound cliagnosis of perineal ectopic testis
a case report

Valentina Mtazneikova *, Dimiter Markov
stete uniuersit)t Hospitat of ob.rtetrics "* oiXir,",!fi;,K;;;:::;:", oJ High-Risk pregrnncy, 2 Zctraue ,cieet,

,A,ccepted 24 November 2000

Abstt'act

Pe'ineal ectopia testis is a ral'e congenital anomaly with incidence of < 1% of arlcases of r-rndescended testes. we
::iru,i,.':::":1,ff'i:'ffJJ"r"J]|ofi'H,til:',l;'!,bvultrasor-rnd ui-:a'*,,r, e.stationar age presenring as an ovai

;:l'".*[,f],::n'*ft il*J:''Ji:i ::f i"T::ii'-],1,1t',::.T 
'-iilTft:Ti*,r#*JiJil**i

Keytvortls : Perineal ectopic testis; Antenatal cliagnosis; Ultrasound

l. lntroduction

, Si1:. perineal ectopia testis was first desclibed
Dy John Hunter in 1796, more than 200 cases
have_ been reported (Campobasso .t *i, f qg:;
Dieckmann et al,, 19gg; Kullendorff ,t ui., tSSS;
Uchijima et al,, l9B4), The postnatat Oialnosis isrelatively easy made by palpation anO Jrcarion_
ally by ulrrasound (KLrllendorff et al,, iqgji. Our
sul'vey of the literature failed to reveal an1, previ_
ous reports of per-ineal ectopia testis detected an-
tenataily by two-dimensional ultrasound.

2, Case report

A 3l-year.-old woman, gravida 4, para Z, was
referred for evaluation at 3g weeks gestationai age
because of a preceding cesarean section performed
for feto-pelvic disproportion, Uitrasound d.ron_
strated a singieton live fetus in cephalic presenta_

1?" with r1o gr.oss structural abnormalities.
Observation of the perineal fetal region reveated
an oval echogenic structure below ihe normally
looking penis and scrotum (Fig. 1). A suspicion of
ectopia testis was made, though some genital ab-normalities were also discussed. A 350-0 g infant
was delivered by planned cesarean ,."trl,., p.r_
formed several days after" admission, gxanlnation

Ltd. All r.ights r.eserved,

* Corresponding author. Tel,: + 359_gg-450666.
E-ntrril ocklress: ntazneikova@hotrlail,com (V. 14azneik-

ova).

0929-876610itlS - see fr.our matref O 2001 Elsevier. Science h.eland
PII: S0929-8266(00)00 I 2 l -X
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SHORT COMMUNICATIOI{

rntroduction of the aF-TcR analysis for t,he purposes ofprenatal diagnosis irn Burgaria-estimatiorl of appricability of6 sTR markers on chromosomes 21 and 1g

*Tt?"ti##Hii;Fo"tlava vazharova2, violeta Dimitrova3, varentina Mazneikova3o Draga Toncheva2

.y,i:,':;i:),":#;::i::r;;:::::\i,x,i::t";1il::;,",{Jfi,"ii,,fli;cot,,8), Mectic,,t {rniversi,v, sona But'ari,,'Hi,qlt-Ritk Pregnunct,Dcpctrtntent, Aospitat oj.O,iritrfri ona C,yi.,nrotog1,, Meclic,ct! L/ttit,t,r.sir),, So.fi4, Rulpur.iu

ob'iective The aim of our-strrdl' was to estimate the observed hetero,.ygosity and infbrmativeness of 6 STR
markers on chromosorres r8 ona zr in,r,.^eri.gjri-;;;ilin w.-r.,uui;;;;;;;;,;;; appricab'ity or,".*':tt[::"tliJj,]T otrt" i'utttiguto" fo. qiptdpi."liui'oiugnori. or rhe mosr .o,r,-on aurosomar

Methods DNA samples (ir :4fi6) were exfacted fiom dift-erent f'elal tl1ues (ar'rni.ric fluicr cers. cho'onicvillus sampies' and f'eial tiitut uri*'uuJiil::r,-tal 
"rpr,r:.,*l.rr'of 4 srR nrarkers rocared on chr.mosor'rc2l (D2lsll' D2lst+tr' ozrsii:io"'t"a"ozLsr++ol r"i i "r';;;;;"rn*. r8 (Dr8s535 ancr Dr8s-511 *...perfbrmed They were analysed on ,.n uuton,oted sequencer, uni ,rr". aileie dosage ratios were carcurated.

Results The resu'lts rndicate the selected markers as. highry infbrmative fbr our popuration and surtable tbreF_pcR prenararl:,ql::l:ll t,rs;;;jr.,ampres withTri;;;;;i.(t : x), rrisomy t8 (n _(n:1; were correctly detected uj'ou.unutysis. Thus, no false-negatrve resurts *"." obr..u.dl)andriploiJi
conclusion QF PCR analysis could be an applicable alternative in prenatar and posrnatai diagn'sis in cases
with a strong suspicion tor particLrtai autror;Ln"rpr.la,* ii".irding.r.,,.o,.',oror:nes 21, 1g. ancr r3) in smarlcrunrries with limited ,."r,rrr.., ril," nrrgu".,u. copyi;gtrr o i'ill;;;, Wirey & Sons. Ltd.KEy woRDs: prenatal diagnosist eF_pCR; STRs

INTRODUCTION

l::"1:r]_.r,rgeneric. analysis in high_risk pregnanciesnas been perfbrmed routinely sinc"e the early 1970s.This analysis derecrs .hromnro.ul- un,,"rnif i"r, Uut i,long-lasring and cost_consumin.9. With tfre Jevelopment
ll^?Ii_::hnologies, a new diagnostic merhod hasDeen proposed since ,the lgg0s-Indirect luunr,,uuu.fluorescent pCR analysis 1qn_fCn;i"fi'i, based onthe investigarion of highly p"fyrn",pfri. Dila markers
l'"Ti^,"T.9:m.lepeats- (srns)j i;.;;;; in' tr,. tu,g"tcnromosomes (pertl et al., ]t996; Adinol l et at., 199-/;

!:',:.? 
,: ,r.. l eeS). rhe high acclracy ;;;i; rechnique.lrs low cost and raoidity have introduceo it as a reliabrealternarive for detection or tn. mosi;;;;"" humananeuploidies such as trisornies 21, ig, 

"riJ"i:, as weilas triploidy.

,,IT^::rl frequenr autosomal aneuploidy is trisomy
,., (?oyl slndrome)_approximately 1 aifected new_born in 800 live births ltriora d ot,, t"g}q.i.'iii, urro.i_ated wirh variabie, bur often ,"u".. ;;;;;lilturoution.
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MATERIALIJ AND METHODS

Biological samples

A total of 486 f'etal DlrtrA 
,samples were investigated.

lle8langiey ranged fiom 10 to^:+ *eets oi g.rtution(mosr of rhem berween 16 anct. 20,;;ij. pregnanr
women were ref'erred for prenatal diagnosis because of.


