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Amniotic fluid is a transparent fluid with a light yellowish color

Physiology of Amniotic Fluid

On transvaginal
ultrasonography, urine is
observed at 9 weeks in the
fetal bladder, and on
transabdominal sonography,
urine is seen at 11 weeks of
gestation. During this period,
the major component of the
amniotic fluid is fetal urine. It
is hypotonic, and as the fetal
kidneys mature, they contain
increased concentrations of
urea and creatinine.

At term, a fetus
produces 500 to 700 ml
of urine per day



Amniotic fluid is a transparent fluid with a light yellowish color

Physiology of Amniotic Fluid

Maternal and fetal
compartments are essential
in forming amniotic fluid in
the first trimester of
pregnancy. Fetal skin is
non-keratinized in earlier
weeks, allowing free
transfer of water.

During the second
trimester of pregnancy,
the diffusion process
ceases as keratinization
of fetal skin occurs,
making the fetal skin
impervious to water
and other solutes.



Amniotic fluid is a transparent fluid with a light yellowish color

AuviontapoKevinon
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OLOXLOLALOXT] TTLQOUKEVTI| O] TG
QLLUVLOXTNC HOLAOTNTOC WE AETTTT
Pehova noL M avaeeoPNon
AUVLEXOV VYQOU.

Amniocentesis 1s a
diagnostic technique for
withdrawing amniotic
fluid from the uterine
cavity using a needle
via a transabdominal
approach.



Dr. Fritz Fuchs
was an
obstetrician and
gynecologist
who, along with
his colleague,
Povl Riis, was
the first to use
amniocentesis
for detecting the
sex of a fetus in

Demark in
1955.



NATURE  February 18, 1956

Antenatal Sex Determination
For thousands of years people have had a desire
to know the sex of an expected child. Many methods
have beén tried for antenatal sex determination ;
but even modern ones, based upon scrlentific hypo-

theses, have failled to receive sufficient confirmation
for_ genera.l acceptance.

Although transabdominal puncture of the
has been carried out often for therapeutic and experi-
mental reasons without accidents, mere curiosity
does not justify the procedure, and its practical value

i probably limited in the human. If the results are
confirmed in animals, however, it might become of

great siggiﬁca,nce In_veterinary Bra,ctice.
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H eméupaon yivetou
UETO.ED TNC 15MNC now 17n¢
gpoouaoac Tne #none,
®OL O€ QUTT TNV NALKLOL
®U10NG, TO AUVLOXO
VY00 TUQEYEL TO
ROTOAAAO VALO VIO
KUTTAQOYEVETIREC,
Broymuréeg »al

VOV UATIRES EEETAOELG
TOV EUPovov.

Laboratory tests to
cvaluate fetal health
can be performed on
amniotic fluid since
this fluid 1s largely
composed of fetal
substances: urine,
secretion and
exfoliated cells



H eméupaon yivetou
UETOAED TNC 15M¢ »ot 171¢
EPOONAONS TS KU OGS,
®OL O€ QUTT TNV NALrLoL
®UMNONG, TO AUVLOKO VYOO
TOLREYEL TO HATAAANAO
VALKO YL
KUTTAQOYEVETIREC,
Broymuréc now evOUUaTIRES
£EETAOELC TOV EUPOVOV.

the amniotic fluid

contains more than

200,000 cells/mL at
16 weeks of
gestation



H AK otnv mpdé&En yivetow nau o€ .. :
peyohitepeg nhunies ®imong (€wg Tug Amniotic fluid

20 efooudoeg, 1) anopo volume increases
UETOYEVEOTEQA!). ZNUELOVETOL OTL 1) :

AK eivaw ety amod tig 11 steadily throughout
gfoonades e xumong, oALA M pregnancy to a

emepuPaon ovotiveton otig 15-17 :
efdonddec. ‘Etor, av nou eivan maximum ot 1200

TeYVInd duvato n ml at 38 weeks.

CLUVLIOTTOLQUXEVTI| O] VO YIVEL OF :
IXQOTEQES Mhxies xONONE, CVTO After 38 weeks, fluid

vevizrd omodpevyeton drom oyetiCetan  volume declines to

ue ueyahreen ouyvoTnTe amoTuvyiog
TS ZVTTOOLXN G KAAMEQYELOS KO dil average volume

UeYAADTEQT OVYVOTITA ALTTOPOAMV of 800 ml at 40
AOL VEOYVIRTG AVOTTVEVOTINNG
ovoyépelag (Baker 2006). weeks




H AK otnv mpdé&En yivetow nau o€
ueyaATeQES MAnieg rMoNg (Ewg TIg
20 efoouaoeg, 1 anou.
UETOYEVEOTEQA!). ZNUELOVETOL OTL 1)
AK etvar epurti) amo tig 11
EPOOUAOES TS XUNONS, AAAA T
eméuPaon ocvotnveton otig 15-17
gfoouadec. Etot, av ot givon
TEYVIRA OVVATO 1]
CLUVLIOTTOLQUXEVTI| O] VO YIVEL OF
WIXQOTEQES NAKIES XU 0TS, CVTO
VEVIAQ OLTTOPEVYETOL OLOTL OYETICETON
UE UEYAAVTEQT] OCLYVOTITO AITTOTUYIOS
TS ZVTTOOLXN G KAAMEQYELOS KO
UEYOAADTEQT) OUYVOTITA ATTOPOADV
O VEOYVIRNG OVOITTVEVOTIRTG
ovoyepeLtag (Baker 2006).

Only a small number of
the floating cells
(average 4 cells/mL of
fluid) are capable of
attaching to a culture
substrate and yielding
colonies. Cells derived
from amniotic fluid
before 15 weeks and at
24 to 32 weeks show a
significant decline in
cloning efficiency



270o70¢ e AK etvow 1 AP euPouinmv ®utTtdomv
OV ATTOPOALOMVOVTAL ATTO TA OLALPOQO CUOTIUOTOL
TOV €UPOVOV (OVQOTOLTIXO, YOOTOEVIEQLXO,
OVOITTVEVOTLZO), TO OEQUO. TOV KL TO AUVLO
(euPovinng mpoehevonc). To auvionod vypo UToQEL
va yonoLposotn el yia froynuno 1N evouuotind
eleyyo Tov eupovov. Ta eufouvind #0TTO.QO TOV
AUVLOLOV VYOO ROAMEQYOUVTOL O€ ROATAANAO
VAKRO %Ol AROAOVOEL O YOWUOOMUAROS EAEYYOS TWV
EUPOVIRDV HVTTAQWYV ROL O EAEYYOS TOV EUPEVIROV
DNA. Ot a.tavTOELS TOU YOWUOOWUXOV EAEYYOU
AVOUEVOVTOL O€ YQOVIXO OLAOTNUO TTOV oUVNOWG
VITEQRALVEL TIS 7 NUEQES, AOYW TNS POaOEiOG
AVAITTUENC TWV RUTTAQWV OTO ROAALEQYNTIXO
VAXO.

Cells shed from the
amnion and the lower
fetal urinary tract
comprise the largest
proportion of
proliferating amniotic
fluid cells. Laboratory
tests to evaluate fetal
health can be performed
on amniotic fluid since
this fluid 1s largely
composed of fetal
substances: urine,
secretion and
exfoliated cells



270o70¢ e AK etvow 1 AP euPouinmv ®utTtdomv
OV ATTOPOALOMVOVTAL ATTO TA OLALPOQO CUOTIUOTOL
TOV €UPOVOV (OVQOTOLTIXO, YOOTOEVIEQLXO,
OVOITTVEVOTLZO), TO OEQUO. TOV KL TO AUVLO
(euPovinng mpoehevonc). To auvionod vypo UToQEL
va yonoLposotn el yia froynuno 1N evouuotind
eleyyo Tov eupovov. Ta eufouvind #0TTO.QO TOV
AUVLOLOV VYOO ROAMEQYOUVTOL O€ ROATAANAO
VAKRO %Ol AROAOVOEL O YOWUOOMUAROS EAEYYOS TWV
EUPOVIRDV HVTTAQWYV ROL O EAEYYOS TOV EUPEVIROV
DNA. Ot a.tavTOELS TOU YOWUOOWUXOV EAEYYOU
AVOUEVOVTOL O€ YQOVIXO OLAOTNUO TTOV oUVNOWG
VITEQRALVEL TIS 7 NUEQES, AOYW TNS POaOEiOG
AVAITTUENC TWV RUTTAQWV OTO ROAALEQYNTIXO
VAXO.

Chromosomal
analysis (ie,
karyotype)
takes 7 to 14
days to obtain

results. UpToDate
2022



H pehétn Tov ®uTTtdomV TOU OUVIOHROU
VYQOU YLOL EAEYYO YOWUOOM UKDV
AVOUOAMDV ROL O ELEYY OGS OVYYEVDV
OLOTOQAY MV TOU UETAPOALOUOU
ROTOAYOVV ONUEQD. O O.ELOTILOTY)
OLdyvowon oyedov oto 100% twv
neputtdoewv. I'evind, n amotuyio otV
ROAMEQYELOL TV HVTTAQWV ElVOL RATW ATTO
1%. Ze entéleon FISH (Fluorescence In
Situ Hybridization) 1 (QF)PCR
(Quantitative Fluorescent Polymerase
Chain Reaction) cto vAL®O OV
AapPavetat, oL oTTaVINOELS ECVaL TTOAD
YONYOQOTEQX OLOOECLUES (OTIS ETOUEVES
>24 moec). 'Eva amd to peyohitega
uetoventhnuoto tns AK tov ogitepou
TOLUNVOU €(VaL OTL TO QTTOTEAECUOL TNG
0QLOTIXUNG OLAYVWOTNGS elval cuviOme
oLa0éoLpo petd v 17-18n efdoudda e
©MNOMNG.

Rapid chromosomal
preparations are
available that give
results in 1 to 2
days, including
fluorescent in-situ
hybridization
(FISH) and
quantitative
fluorescence
polymerase chain
reaction (QF-
PCR).

B= ool

The National Center for Biotechnology
Information

An official website of the United States government

IL.ast Update: September 9, 2022.



Rapid test: A rapid test looks for abnormalities on
specific chromosomes. This test 1s almost 100%
accurate. A rapid test can identify some chromosomal
conditions that cause physical and mental abnormalities.
These are:

Down's syndrome: caused by extra chromosome 21
Edward's syndrome: caused by extra chromosome 18
Patau's syndrome: caused by an extra chromosome 13

B= Nom

The National Center for Biotechnology

Information
An official website of the United States government

IL_.ast Update: September 9, 2022.




Cases of trisomy 21, 18, 13, triploidies, double
trisomies as well as X and Y aneuploidies were
correctly diagnosed.

Rapid prenatal diagnosis of common chromosome
aneuploidies by QF-PCR. Assessment on 18 000

consecutive clinical samples @

V. Cirigliano ™, G. Voglino, M.P. Canadas, A. Marongiu, M. Ejarque, E. Ordonez, A. Plaja,
M. Massobrio, T. Todros, C. Fuster ... Show more

Molecular Human Reproduction,Volume 10, Issue 11, November 2004, Pages 839-846,



Chromosomal microarray analysis/avdAvon pzgoovoetoryimv (used for
the detection of clinically-significant microdeletions [involving several
contiguous genes] or microduplications (too small to be detected by light
microscopy), with a high sensitivity for submicroscopic aberrations/single
gene disorders will not be 1dentified using this technology) can detect
chromosomal abnormalities in <2% of patients with a normal karyotype and
normal ultrasound examination findings. Chromosomal microarray
analysis (for microdeletions or microduplications can detect chromosomal
abnormalities 1n approximately 6% of the fetuses with normal karyotype and
structural abnormalities on ultrasound. Hence, all women opting for invasive
prenatal diagnostic testing should be offered chromosomal microarray
analysis (microdeletions or microduplications).

B= Ncm

The National Center for Biotechnology

Information
An official website of the United States government

IL.ast Update: September 9, 2022.




Chromosomal microarray analysis/avdAvon pzgoovoetoryimv (used for
the detection of clinically-significant microdeletions [involving several
contiguous genes]

Chromosome 22

p arm

-, Microdeletion
3 s (mlssmg genetic
=, material)

g arm




Chromosomal microarray analysis/avdivon pixgocvotouytov (used for
the detection of clinically-significant microduplications (too small to be
detected by light microscopy),

Duplication mutation

LA S s & 4

Chromosome —

A section of DNA
is duplicated.

U.S. National Library of Medicine



Molecular amniotic fluid testing helps
diagnose single-gene conditions,
including X-linked, recessive, and
dominant conditions. Parental mutation
should be known before offering prenatal
molecular testing (looks for changes 1n
genes) for a fetal diagnosis.

B= Nom

The National Center for Biotechnology
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H AK, mou yivetouw mov amd Tig 15
ePooudoec TNG »MONC elvau,
OewoEnTra, Lo EVOAORTIRT AVOT)
IOV O(VEL YO YOQOTEQO OTTOLVIT|OELS
aAAG. elval AyOTeEQO aoparC.
I'evinotepa, N AK mov yivetouw o€
wxen NAio vimong (<15 epoond.osc)
OYETICETOL UE AVENUEVO KIVOUVO
ATTMAELOS TNS XU OGS, XKOU/1)
ATTOTUY L0 TS HOAMEQYELOLS, XL
emoNEVMS 0ev ovothnverol (Iatodunc
2011). Av elval amopattnTn M
OLAYVWOT 000 YIVETOL VIQITEQA, TOTE
TQOTLUATOL 1) OLOXOLALOKT] (1)
oLaToaynAxnt)) Aypn tooPoPAdotng
avtt tng AK mouv t 14m gfooudoa
g ®nong (Alfirevic et al 2003).

Amniocentesis for prenatal
genetic studies 1s technically
possible at any gestational age
after approximately 11 weeks of
gestation, but 1s optimally
performed at 15+0 to 17+6
weeks of gestation. Procedures
performed before 15 weeks (ie,
early amniocentesis) are
associated with higher fetal loss
and complication rates,
including culture failure, and
should be avoided. UpToDate
2022



O AK mov yivovrol 6€ o IO mONUEVES Later second-trimester

NAMKIES ®VNONS WTOPEL VO, ONULOVOYT|GOVV procedures are safe but can
TEOPAN U 0LV TEOYO OO TIOTEL be problematic if
TEQUOTIONOS TS ¥V 0NS UE Paon Ta termination of pregnancy is
na.fohoynd amoterléonato. Lotoco, AK planned based upon

YLOL YEVETLXO EAEYYO OE O TTQOYMONUEVES abnormal results. Late
Nhxieg ®UN O S NTOQEL Va Yivouy o€ second- and third-trimester
0QLONEVEG TEQLNTMOELS (0L ovotnuatixd!),  procedures for genetic

OTIMG O TTEQIMTMON] TTOV AUVLYVEVOVTOLL studies are performed in
eNPOUIKES AVONOAiES 0 TEOYMENUEVT some cases, such as when
U1 01). X€ QUTES TIS TTEQLATMOELS, O fetal abnormalities are
ninoogopics s AK umogei vo eivor discovered late in gestation,
YO OLUES 0T1] CUUPOVAEVTIXT] ®OL TNV because the information can
TOOETOLUATILO TOV YOVEDMY OTMG KL OTOV be useful for counseling and
OYEOLAGUO TOV LOUAVTEQOV YOOVOU KOl TOV preparing parents, as well as
10OV TOV To®eTOV. H nebooog wropel va for planning the optimal
ATORAADYPEL OLALDOQES Y OWUOOTMW UHES time, route, and site of
AVOUOAES, OTImS elvar To oUvopouo Down, delivery.

10 0UVOQOUO Turner ®row OLAPOQA LWOIAA.



280 BIBAIO MAIEYTIKH> I'' M. IATPAKH

ITob600L0 noLMo TOolmpo

Belovo magorévinong

OLALOKY] REPAAY) VITEQNY MV

pot phteog

Apvioxrn ®othoTnTa

Ewova 31.1. Zynuotirn] AtetrOVLoT AULVIOTTOQOREVTINONS (U1 TTIQOYUATIRES OLACTACELS).



IHivoxog 31.1. [Toaoadelyuata ®ANQOVOLLHADV
LETAPOALHDV OLATAQAY DV JTOV LUWTOQOUVV
VO OLOLY VWO TOUVYV JTQOVEVVITLHOL. avtosouuxd viokeopeva

Ovonoocio mdOnons

Fevetin] avoporio oto yoopnocopo 15. Absence of an enzyme that helps break down
fatty substances (yoyyiooides). These fatty substances (yoyyiogides) build up to toxic

7/
N O OO g Tay . S aCh S levels in the brain & spinal cord & affect the function of the nerve cells.

/ the result of a buildup of fatty substances in certain organs,
NOO’OQ Gaucher particularly spleen and liver.

METAYOMUATLHT] AEVHOOVOTQOP UL Teverric duraguyéc mon

emNEEACOVV TNV AVATTTVEN TNg
LUEAIVNC TOU 0QOL (G LOVITNG

AgvrnoovoTtpodpia Krabbe Y000 a0 TiS veugueés ives

odpeileTal 0TV OVETAQ®ELD TOVU HETOPOMOUOV TG yahoxrtdTnc. The

I_‘ OL )\a UTO C OLL Ml,;a GALT gene is located on chromosome 9p13 and provides instructions for

making an enzyme for galactose metabolism

O JLOHXVOTLVOUVO LOL Metafolnd voonuo mwov mpoxaleitan amd Ty EAhenpn )
evGL oL 1) ool eUTTO(CEL T UETATQOTTH THG OUOXVOTELVIS
O€ XVOTEIVY)



https://el.wikipedia.org/wiki/%CE%93%CE%B1%CE%BB%CE%B1%CE%BA%CF%84%CF%8C%CE%B6%CE%B7

Cause

The gene that codes for galactose-1-phosphate uridyl
transferase (GALT) is located on chromosome 9.

In a family history of galactosemia, test by
amniocentesis) or chorionic villus sampling.
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https://en.wikipedia.org/wiki/Amniocentesis
https://en.wikipedia.org/wiki/Chorionic_villi

1. ENAEI=ZEIX The most common
Y 710y 0VV TTOALEG diagnostic
evoeigelg yia va yivet AK, ipdications for
OAANGL OTLC TTLO «XAOLOLRES»
(OVY VA UE EAEYYO TOU
EUPOUVIXOV XOQVOTVTOV)
meQLAaUPavovTaL:

obtaining amniotic
fluid are prenatal
genetic studies.



1. ENAEIEZEIX

Y doyovv moALEC EVOEIEELS YIOL VOL
viver AK, aAAd 0TIG O
«UAAOLRES» (OVY VA UE ENEYYO TOV
eUPOVIROV 1AQUOTVITOV)
nepLhaupavovrtal: 1) Meyain
niwio Tng untépoc (Sipek et al
2011) yio EAeyy O AVEVTAOELOLOLS BIBAIO md §eK

([tomc] M Mo ovvnOLopEVT), Ue chromosome
NALO®O 0QLO T, 35 £T1). ZTIG M AIEYTIKHZ aneup101d1e§, and
HITA, ovotijvetar AK (1] AMym has substantially
YOQOLOKMV ALY VOV) OTLS YUVOIRES reduced the number

Cell-free DNA In
maternal blood is
commonly used to
screen for the most
common autosomal

U FENETIKH

[Teguhapfdvetal oto avtiotolyo xeddrolo

mov Oa elval = 35 etov natd TNV of diagnostic

mOovi nuegounvia yévvnong amniocenteses

g{ussell et al 2011). UptoDate 2022 performed for this
indication

B — ncBi
The National Center for Biotechnology Information OYZIOAOIA THE KYHEHE
KAI MAGOAQTIA MHTEPAL EMBPYOY

An official website of the United States government

IL.ast Update: September 9, 2022.




2) 2& OTOLOOT)ITOTE NALKRI TNG Quad screen (second-trimester prenatal
MﬂTéQGS oV otod TG 60%LMOL0(8§ screening) Medically reviewed by Layan

, / Alrahmani, M.D., Ob-gyn, maternal-fetal
6LO()\OYT]§ Tov J'IJ)\T]@’UOM Ov medicine specialist | June 12, 2020

(s/creenlng) 6LOLTELO‘C(DV8‘ISO(L/ AT Ry sin (AT,
%LV@UVOQ QLVEVITTAOELOLO wov Human chorionic gonadotropin (hCG),
>1/300 oTIg OoULUAOlES TOV Unconjugated estriol (uE3),

TEMTOV TQUUVOU o >1/250 gtig  [nhibin A

SoxiLnaciec Tov devTEOOU Low AFP, low estriol, high hCG, and high
It > 0 inhibin A are associated with a higher risk

towunvov (ITamovrwviov 2008). o D Sy e

You may be told that your results are
"normal" or "abnormal" for a particular

Abnormal biochemical screening condition, depending on whether the ratio is
markers (maternal alpha-fetoprotein, below or above a certain cut-off. For
human chorionic gonadotropin, example, some genetic screening tests use a
unconjugated estriol) in 1st or 2nd cut-off of 1 in 250. So, a result of 1 in 1,200
trimester would be considered normal because the risk
BE— ncBI that there's a problem is lower than 1 in 250,

and 1 in 100 would be considered abnormal
because that risk is higher than 1 in 250.

The National Center for Biotechnology Information

An official website of the United States government

IL.ast Update: September 9, 2022.



3) Mawevtind otogLno owoepootias  neural tube
TOV VEVQILXOU CUOTNUOTOS (UE defects.
OEOOUEVO OTL O HIVOUVOC
ETAVEUPAVLOTG WTTOQEL VO PTAOEL UptoDate 2022
®al To 3%). Kata tnv AK ehéyyetal

N tun s AFAFP (Amniotic Fluid

Alpha Fetoprotein). Entiong, vivetaw ~ CVS cannot
AETTOUEQNC VITEQNYOYOAPLHOC detect neural
¢evyoc e euPfovinfc avotoutog — tube defects.
oTIS 18 €mwcg 20 efOouAOES TG

rinonc (Russell et al 2011).



4) IToonyovuevo molol pe (omavia)
UETAPOMART) VOOO, OTTWC ELVOL M
GarvvAzeTtovovpiw, 1 vooog Tay-
Sachs xouw 1 yohoxtoloupio Tov
®ANOOVOUOUVTOL UE
QUTOCMUATIXAO VTTOAELTONEVO
YOOUATIOO LOL OYETICOVTOL UE
eVOULXES OLATOLQOUYEC.



H ¢arvvAzetovovpio (QUTOOMm KT
VITOAELTTOUEVT)) OPELAETAL OE QLVETTAOHELOL
TS VOPOEVAXONS TS GPOLVUVAQAAVIVIG
(TTOV PETATEETEL TN GOALVUACAQVIVY) O€
TUQOOLVY)), UE ATOTEAECUO TT) CUCCWOEVOT)
Garvuholavivng, mov aoxrel TOELKT 0000,
LOLWC, OTOV EYHEGOALO UE ALTTOTEAETUOL

ooP a1 mvevuoTirn ra.bvotépnon.



H vooog Tay-Sachs, ot ovvn0O&otepn
LOQ DT TNG, EXONAWVETUL UE TOYELN
EMOELVOOT TWV VONTLALOV KL
PUOLLOV LXOAVOTNTOV (LATAANYOVTOG
ovvnOwc oe OavaTo oty NArio Twv
4 etV TEQLTTOV) AOYW €IS
OVOOMEEVONC YOYYALOGLOMV OTO
VEVQLRA HUTTOQO TOV EYREPAAOV UE
OVVETELD, TOV TTQOWEO OAvaTO TOLC.



H yoloktolowpia exnpedlel tnv
KOVOTNTO LETOPOAMGLOV TNG
YOAAOKTOCNC (TTOL EUPOVICETUL LLE LN
OVOYT] GTO YOAQ) KOl EKONAMVETOL LLE
AM0Bapyo, ELETO, OLAPPOLD, CLOVVAULLN
OVATTLENC KOl TKTEPO TOL PpEPOLC Ko
APYOTEPO LLE OLOTAPUYEC TOV AOYOV,
VONTIK KabvoTtEPNoN, K.AT.




O Tpoco1opIoUOC TNE EVCVUIKNC
OVETTAPKELONC UTOPEL VA, YIVEL OTA
KoAMEPYNUEVA EUPPLIKA KOTTOPO.
(Q6T0G0, 01 TEPIGGOTEPEC OTTO TIG
KOTOGTOGELC TOV UETOUPOAIKDOV
OLOTOPOYDV, TTOV KA|POVOLOVVTOL EIVOLL

eCOPETIKA omaviec (Symonds &
Symonds 2004).



5) IIponyovuevo monot

ue covopono Down, oo ®
OV £LVOL TTOAD B UGl lustory of

O 4 L 5 Hegthauﬁdvrm 07O AvTloTOLY O REGANOLO Chromosomal
QUMLARY B B 81&1] abnormalities in
(Munim & Ismail 2012), BIBAIO previous
cvvopono Turner pregnancies

r MAI IE]  NCBL |

(4 SXO) T‘l vaapouo | EI};ZI.IE;?OTI Center for Biotechnology

An official WebsiteI of the United States government

Lst Update: September 9, 2022.

Klinefelter (47XXY) av
K0il, 0To OVO TEAELTALO,
0 KIVOLVOC VTTOTPOTNC
etval younAog (Symonds
& Symonds 2004) OYZIOAONIA THE KYHEHE

KAI NAGOAOIIA MHTEPAL EMBPYOY




5) Ilponyovuevo ool pe

-ovvopouo Down, mov sivai
TOAL cuvnOGuEVT EVOEIEN
(Munim & Ismail 2012),

-cvvopopo Turner (45X0) 1

-ovvopouo Klinefelter
(47XXY) av xot, ot 000
TEAEVTOLO, O KIVOLUVOC
VITOTPOTNG VAL YOUUNAOG

(Symonds & Symonds 2004).

oLy0 nePALOLO

BIBAIO
MAIEYTIKHY

OYEIOAOIIA THE KYHEHE
KAI NAGOAOIIA MHTEPAL EMBPYOY

Cell-free DNA in
maternal blood is
commonly used to
screen for the most
common autosomal
and sex
chromosome
aneuploidies, and
has substantially
reduced the number
of diagnostic
amniocenteses
performed for this
indication



6) XpOUOGOUIKES OVOUUALES
TOV YOVEOV (YEVIKA).

7) X VOOT|LLOTOL TTOL GLVOEOVTOL
HE TO0 X YPOUOGCO IO GE YOVOIKA
oL givan TOAVOC PopEag
(Symonds & Symonds 2004).
Hemophilia 1s a sex-linked
recessive disorder. The
abnormal gene responsible for
hemophilia is carried on the X
chromosome

8) OKoyeveLNKO 1GTOPIKO
YPOUOGOUIKDOV AVOLOALOV 1
YEVETIK®OV VOGOV (0TGN
CLLOQPTIATQL).

Abnormal
parental

karyotype
E— NCBI

The National Center for Biotechnology

Information
An official website of the United States government

IL.ast Update: September 9, 2022.




Other indications

9) I'evikotepa, 6TNV include, but are not
y 6 y limited to,
TPOYEVVITLKT] ol0yvWoT] evaluation of the
Kxn POVO “01’) LEVOV fetus for infection.
VOGT|LATOV UE aVOADON Diagnosis of Fetal
nfections
tov DNA. It can assist in
, diagnosing TORCH
10) ITpoyevvntikn infections.
y v CMV
SIG‘W(DGT] GD’Y’YSV(!)V Parvovirus
;\,Ol ud) &8(!)\’ Toxoplasma Gondii

B— NCBI

The National Center for Biotechnology Information

An official website of the United States government

I.ast Update: September 9, 2022.



11) ITaBoAroyiKa evpUOTA GTOV
VITEPNYOYPUPLKO ELEYYO

(QVENPEVY QVYEVIKT] OLPAVELD Ultrasound detection of an
K.ATT.) abnormality or soft tissue
12) E€opetikd avénuévn avnoeovyio markers (Nuchal

translucency, nasal bone

TV YOVEWDV Y10 TNV KLT|oN Kol
hypoplasia, etc.)

13) EmBopio tov yovémv yia

r i NCBI
a“\/lona,p a’KSVTn Gn (T(,l 81)0 E The National Center for Biotechnology Information
Tgxgurala Tcp Oalp STlKa yla TOV An official website of the United States government

Yl(l’[pé!). IL.ast Update: September 9, 2022.



12) ECanpetikd avénuevn avnooyia
TV YOVEQDV Y10 TNV KON|oN Kol

13) EmOuuio Tov yovE®V Y
OUVIOTOPUKEVTNON (TO 00O
TELEVTULO TPOULPETIKA YLO TOV
yioTpo!?).

According to the
International Society of
Ultrasound in Obstetrics
and Gynecology (ISUOG),
invasive prenatal
diagnostic testing (IPDT)
is not justified based
solely on maternal

request... Giovannopoulou et
al. Medicina 2022, 58, 1472



degree of hemolytic anemia, blood or
platelet type, hemoglobinopathy



AK pmopet va Assessment of fetal

yivel, emiong, yo lung maturity,

™MV eKxTiunon T which us§d tf) be. a

TVEDLLOVLKT common indication
u, e for amniocentesis, 1s

OPLUOTINTOGS TOV now rarely

EUPPVOV (orivia performed.

ofinepa). UpToDate 2022

Fetal Lung Maturation (L/S ratio)

Performed in the third trimester of pregnancy.

B— NCBI

The National Center for Biotechnology Information

An official website of the United States government

IL.ast Update: September 9, 2022.
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OYEIOAOIIA THE KYHEHE
KAI NAGOAOITA MHTEPAZ EMBPYOY

Amniocentesis 1s also performed as a
therapeutic procedure

to remove excess amniotic fluid, such as in
symptomatic polyhydramnios or twin-twin
transfusion syndrome,

to reduce volume and pressure of amniotic
fluid 1n cases of prolapsed fetal membranes
in the second trimester to facilitate
placement of a physical examination-
indicated cerclage. This procedure is termed
amnioreduction and 1s discussed
separately.



ITeouhapPdvetal oto avtiotolyo xepdiaio

BIBAL(
MAIEYTIKKR

OYEIOAOIIA THE KYHEHE
KAI MAGOAQTIA MHTEPAL EMBPYOY

Assessment of Severity of Rh
Isoimmunisation

Assessment of Bilirubin Levels in
Amniotic Fluid and Grade of the
Severity of Isoimmunisation

Recently non-invasive tests, including the
middle cerebral artery Doppler, have
gained more importance. It is usually done
in the third trimester of pregnancy.

E— NCBI

The National Center for Biotechnology Information

An official website of the United States government

ILast Update: September 9, 2022.

degree of hemolytic anemia,
blood or platelet type,
hemoglobinopathy
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> Obstet Gynecol. 1996 Mar;87(3):419-22. doi: 10.1016/0029-7844(95)00443-2.

Prenatal diagnosis of the RhD fetal blood type on
amniotic fluid by polymerase chain reaction

| B Van Den Veyver ! SB Subramanian, K M Hudson, J Werch, K J Moise Jr, MR Hughes

degree of hemolytic anemia,

blood or platelet type,
hemoglobinopathy



2. IIEPII'PA®H

OPIGUEVEC YVMOCEIC LALEVTIKNG
VTEPNYOYPOPIOC EIVOL OTTOPALTNTES Y10
EKEIVOV TOV TPOKELTOL VO, EKTEAEGEL TNV
eméuPoaon. Zovnbicuévn mpaktikn (Ot If a transplacental
OECUEVTIKT]) EIVOLL OPYIKA 1] VTEPTYOYPOPIKN approach is required,
eCETOON UE EMUNKELC TOUEC TNG UNTPOS TOV options include

OEV OITEYOVV TOAD HETACL TOVC (KIVOVTOS TNV
KEPUAT TOV VITEPTY®V OO TNV NPIKN
GUUPLON €MC TOV OUPOAO) KO TOUPOLLOL
eCetaon ue eykapoiec topec. Ipv v AK,
EAEYYETOL VITEPMYOYPUPIKA T} TOGOTNTO, TOV
CLUVIOKOD VYPOU KOl 1] KATOVOLN TOV, M
avatouio Tov euPpvov, n BEon Tov
TAOKOUVTO KoL 1 £16000C TOV OUPAATIOV
A®POV.

traversing the placenta
or delaying the procedure
by one week to allow the
greater intrauterine
volume with advancing
gestation to potentially
create a placenta-free
window.



If a transplacental approach is

M / / / required, options include traversing
€ TOV TQOTTO QVTO EUTLUOTAL TO the placenta or delaying the

ﬁd@Og 0TO 0JT0(0 OO TEQOXQ)Qf]OSL procedure by one week to allow

n BS}\.(I)VOL wOLL OLTTO (‘)SI’JYOV‘IZ(M the greater intrauterine volume
, , , ’ with advancing gestation to
A0TO TNV 83158”[3(10‘1] , X WOOL NE potentially create a placenta-free
IMI'] UOLTO, TOV € MI}Q{) oV T/] TOVU window. UpToDate 2022
mhoxovvre. O SKSYXOQ ™S Transplacental entry is strictly
avoTouog Tov SMISQ’UOU (%OLL avoided in cases of
/ ¢ Z lloimmunization or infections to
vV YLV 4
%UQ,L(DS & ,Y,L cral 'E(?‘ES YLOL/ the mother, like human
TOWTY (i)OQOC) WITOQEL VAL HAVEL immunodeficiency virus (HIV),
mepLtt) TNV AK av olayvmoel hepatitis B virus (HBV), or
, v , hepatitis C virus (HCV)
oofapm epPouint avwuaiio
(70 aveyrepaio). Ed— NCBI

The National Center for Biotechnology Information

An official website of the United States government

IL.ast Update: September 9. 2022.



2. IIEPII'PA®H

OPIGUEVEC YVMOCEIC LALEVTIKNG
VTEPNYOYPOPIOC EIVOL OTTOPALTNTES Y10
EKEIVOV TOV TPOKELTOL VO, EKTEAEGEL TNV
eméuPoaon. Zovnbicuévn mpaktikn (Ot
OECUEVTIKT]) EIVOLL OPYIKA 1] VTEPTYOYPOPIKN
eCETOON UE EMUNKELC TOUEC TNG UNTPOS TOV
OEV OITEYOVV TOAD HETACL TOVC (KIVOVTOS TNV
KEPUAT TOV VITEPTY®V OO TNV NPIKN
GUUPLON €MC TOV OUPOAO) KO TOUPOLLOL
eCetaon ue eykapoiec topec. Ipv v AK,
EAEYYETOL VITEPMYOYPUPIKA T} TOGOTNTO, TOV
CLUVIOKOD VYPOU KOl 1] KATOVOLN TOV, M
avatouio Tov euPpovov, n B£on Tov
TAOKOUVTO KoL 1 £16000C TOV OUPAATIOV
A®POV.

If the first
option 1s
chosen, the
needle should
be directed
through the
thinnest
portion of
the placenta.



Metd TV emAoYT) TOU ROTAAMNAOV ONUELOV OTO

TEOOCOLO 1OLAOKO TOlYmUA TNS EYRVOV, YIVETOL
2000.0L0N0S TOV OEQUOTOS UE ALVILONTTLXO
OLAAVUA YUOM OLTTO TV EVOUTEQT TTEQLOYN]
QUTOV TOV ONUEIOV. XWEIS TOMKT avocOnoto
%OL VITO OVVEYT) VITEQNYOYQOAPLKT)
mo.QaxohoON o1, eLodyETOL UE TOYElD HiVNON
(YL EVROAOTEQEN ELOAYWYT) PEAOVQL
(00PUVOVWOTLOIOG) TTUQAREVINONG UE OTELAED
(evoewntind 20-22 gauge [G] »ou unrog €mg 20
cm) uéoa otV auviaxt xolotnta (Ewova
31.1), oto mpoxaBopLouevo Paoc (mov umoet
va onOnOel nau pe eL0rO 0TOT TNS PEAOVAC).
Ymootnolytnre 6tL  AK pe Berova 20 G
OYETICETOL UE WUKRQOTEQO HIVOUVO EVOOUNTOLXNG
OLUOQQ YIS OE TEQLTTTMWOT) OLOTTAOXOVVTLOANG
TQOOTTEACLOTC AL ETUTQETEL TNV TAYVTEQN
aAvVaQEOPN 0T TOV VYQEOU, € OVYXQLON UE TN
Pelova 22 G (Athanasiadis et al 2009).

The maternal
abdomen 1s prepared
with an antiseptic
solution and draped. It
is prudent to prepare
a larger area of
maternal abdomen
than the site
identified for needle
insertion since fetal
movements may
change the location of
the optimal pocket of
fluad.



Metd TV emAoYT) TOU ROTAAMNAOV ONUELOV OTO
TEOO0OLO 1OLAOKO TOlYmUA TNS EYRVOV, YIVETOL
1000 0LOUOS TOV OEQUATOC UE CLVTILOTNTTTLRO
OLGAV IO YOO OITO TNV EVQUVTEQT) TTEQLOYT] ALVTOU
TOV ONUElov. Xmeig Tomxn avarodneio oL vwo
OVVEYT VTEQNYOYQODLAT TOLQAXOAOTVON O,
ELOAYETOL UE T el “ivnon (VLo EVHONOTEQT
eLoaymyn) Perdva (ooduvovmTioiog)
TTOLQAXEVTNONG UE OTELAED (eVOeELRTINA 20-22
gauge [G] noL unrocg €éwg 15 cm) peoa otnv
auviont rothotnta (Emova 31.1), oto
mpoxra.0opLouévo PABog (tov Wrtoet va
PonOnOel nat pe 10RO 0TOoT TNG PEAOVOC).
Ymootnolytnre 6tL  AK pe Berova 20 G
OYETICETOL UE WUKRQOTEQO HIVOUVO EVOOUNTOLXNG
OLUOQQ YIS OE TEQLTTTMWOT) OLOTTAOXOVVTLOANG
TQOOTTEACLOTC AL ETUTQETEL TNV TAYVTEQN
aAvVaQEOPN 0T TOV VYQEOU, € OVYXQLON UE TN
Pelova 22 G (Athanasiadis et al 2009).

Local anesthesia
1s optional and
usually
unnecessary, as
most patients
have no or mild
discomfort,
administration
of anesthetic is
itself somewhat
painful, and no
intervention
has been
proven to
reduce this
discomfort



Metd TV emAoYT) TOU ROTAAMNAOV ONUELOV OTO
TEOO0OLO 1OLAOKO TOlYmUA TNS EYRVOV, YIVETOL
1000 0LOUOS TOV OEQUATOC UE CLVTILOTNTTTLRO
OLGAV IO YOO OITO TNV EVQUVTEQT) TTEQLOYT] ALVTOU
TOV ONUElov. Xmeig Tomxn avarodneio oL vwo
OVVEYT VTEQNYOYQODLAT TOLQAXOAOTVON O,
ELOAYETOL UE T el “ivnon (VLo EVHONOTEQT
eLoaymyn) Perdva (ooduvovmTioiog)
TTOLQAXEVTNONG UE OTELAED (eVOeELRTINA 20-22
gauge [G] noL unrocg €éwg 15 cm) peoa otnv
auviont rothotnta (Emova 31.1), oto
mpoxra.0opLouévo PABog (tov Wrtoet va
PonOnOel nat pe 10RO 0TOoT TNG PEAOVOC).
Ymootnolytnre 6tL  AK pe Berova 20 G
OYETICETOL UE WUKRQOTEQO HIVOUVO EVOOUNTOLXNG
OLUOQQ YIS OE TEQLTTTMWOT) OLOTTAOXOVVTLOANG
TQOOTTEACLOTC AL ETUTQETEL TNV TAYVTEQN
aAvVaQEOPN 0T TOV VYQEOU, € OVYXQLON UE TN
Pelova 22 G (Athanasiadis et al 2009).

When our patients
request anesthesia,
we tell them that
amniocentesis 18
associated with
two moments of
discomfort, one at
skin 1nsertion and
the other when the
needle crosses the
uterine muscle;
local anesthesia
may relieve the
former sensation,
but is ineffective
for the latter



Metd TV emAoYT) TOU ROTAAMNAOV ONUELOV OTO
TEOO0OLO 1OLAOKO TOlYmUA TNS EYRVOV, YIVETOL
1000 0LOUOS TOV OEQUATOC UE CLVTILOTNTTTLRO
OLGAV IO YOO OITO TNV EVQUVTEQT) TTEQLOYT] ALVTOU
TOV ONUElov. Xmeig Tomxn avarodneio oL vwo
OVVEYT VTEQNYOYQODLAT TOLQAXOAOTVON O,
ELOAYETOL UE T el “ivnon (VLo EVHONOTEQT
eLoaymyn) Perdva (ooduvovmTioiog)
TTOLQAXEVTNONG UE OTELAED (eVOeELRTINA 20-22
gauge [G] naL pnrog <9-20 cm) UEoQ oTNV
auviont rothotnta (Emova 31.1), oto
mpoxra.0opLouévo PABog (tov Wrtoet va
PonOnOel nat pe 10RO 0TOoT TNG PEAOVOC).
Ymootnolytnre 6tL  AK pe Berova 20 G
OYETICETOL UE WUKRQOTEQO HIVOUVO EVOOUNTOLXNG
OLUOQQ YIS OE TEQLTTTMWOT) OLOTTAOXOVVTLOANG
TQOOTTEACLOTC AL ETUTQETEL TNV TAYVTEQN
aAvVaQEOPN 0T TOV VYQEOU, € OVYXQLON UE TN
Pelova 22 G (Athanasiadis et al 2009).

The standard
length of a spinal
needle is <9 cm,
but longer
needles are
available (=15
cm). The length of
the needle should
take 1nto account
the thickness of the
maternal
abdominal wall,
location of the
target pocket of
fluid...



Av 10 €upouo €ADeL o€ AueoT emadN pe ™
Pehova ovviBmg niveltol yuor vou amodUyeL

ToVv TRaVpaTIopO.JH vteonyoyoadint) vabo-

oNynon g Perovag mopaxévinonsg xavel
™V eTEUPLoN TOAD AloPaAT) KO ETTUYN O E-

[36 g0 taGho s TV Jos dh
£LVOL LXOVOTTOLNTLXOL UEYOL EXELVO TO ONUELO
™G EMEUPOONG, O OTELAEOS OLPALQELTOL QLTTO
TO E0MTEQLXO TNG PEAOVOC %O pE OVOLYYOL
IOV TTROOAQUOCETAL OTO AXQO TNG PEAOVOG
vivetor avagoodnon ovvinBwg 20 xuPLrav
EXOTOOTOV OLUVIOXOU VYEOU. H avemooung
TOOOTNTO TOU GLUVLOXOV VYQOU WITOQEL VaL O1)-
LWOVQYNOEL TQOPANOTO 0T LeAETN) TOV. MeTd
™MV avaOPNoN, adatgeital 1 feAdva.

The use of concurrent
ultrasound guidance rather
than pre-amniocentesis
ultrasound evaluation has not
been associated with a
reduced rate of fetal losses in
controlled studies.
Nevertheless, we believe
ultrasonographic
monitoring with continuous
visualization of the needle
should be performed
throughout the procedure
to avoid direct fetal injury
(see below) and to reduce the
number of punctures and the
incidence of bloody fluid



X vmopsn olovung

KON GG HE 0VO GAKOVS
YIVETOL YOPLGTNH ANYN
TOV GUVIOKOV VYPOV LIE
000 PeAOveC. Xe KGOe
TEPITTOOT), AKOAOVOEL
VTTEPTNYOYPUPIKOC EAEYYOC
TNG KOPOTOKNG
AELTOVPYLOC TOV/TOV
euppvov/wv Tov
TLOTOTOLEL TNV KOAN
KOTAGTOGT TOV/TOVC LETA
v enéuPoaon (latpdknc
2013).

Most operators
perform separate
procedures on
each sac for
genetic studies of
multiple
gestations, using
separate and
sequential
insertion of a new
needle for each
amniotic cavity.



2vvnOwouévn moaxTixt (v no ToLriAeL) elvorl M
AVATTOV 0T TG EYRVOV TNV NUEQA TNG ETEUPAONS KO
TNV emouevr). 2tic Rh (-) eynveg (vow epOcOV 0

ovvtEopoc eivar Rh+) yopnyeiton avri-D-cdpargivy '99
yLoL TNV TEOAN YN evanoOntomoinong (Fung et al 2003). Q%,

H mBavotnta evatodntomoinong yweig tn xoenynon
NG odpouEivng elvor eyaADTEQN OTLS TTEQLITTMOELS TTOU
EYLVE TOOVUOTLOUOS TOV TAAKROUVTO (OTTWG O€
OLaTAaxovvTiort 0looo tne Pehovag). ITpopAnuata
UE TN LEAETT] TOV OLUVLAXOV VYQOU OTTO TO EQYX.OTNQLO
VEVETIUNG, UWTOQEL VO, TTOQORVYPOUV OTLS TTEQLITTWOELS
AVAUENC TOU Ue oV (TOQAXEVTNON OVEOOOY OV
®UVOTNG) N alpo now o€ VITOEEN Lwodi- xliopot. H
amopuyr Tov mharovvia ®atd tnv AK Ba eumoodioel
TNV AVALLEN TOV OUVIOXOV VYQOU U EUPELInd atua,
mov Oa avENoeL Yevowe TV AFP, 11 uehétn tng ommotog
YIVETOW 0€ LOLEVTLXO LOTOQXO PAAPDV TOU VEVLQLROU
ovotnuotog (Russell et al 2011).



3. EITIITAOKEZX

H AK elval eEETaoM pOVUTIVOC O 0QYOVWUEVOL
REVTOO. TTQOYEVVNTLIROU EAEYYOV, OTIWC 1Ol OL OYETIREG
AVOAVOELS TOU OUVLOKOU VYQOU, AAAG OEV TTOVEL VO
etvol o eepPotint) uebooocg (Poutamo et al 2003).
Emouévme, moLv TNV eéXTEAEOT) TNC EMEUPAONG TTOETEL
VO YIVEL EVIUEQMOT] TS EYXVOV YLX TOVS IXOO0VG
OYETIXA XLVOVVOUS AT0 TNV emEUPaon (FTOV WITOQEL
Vol (VoL AVENUEVOL O€ OVOTOAES TOU LLUOUNTELOV,
TTOONYOUUEVT] KOATIKT] ALUOQQOLOL, OLOTALQOYEC
TINATIROTNTOC TNS UNTEQOS, OALYOUVLO %.ATT.).



Emmhonéc mov omdvio uroel va tapatnendovv, o
OVVTOUO YOOVLLO OLACTNUO OTTO TNV ETEUPOOT), ELVOLL
OL OVUOTOAEC TOU LUOUNTELOV, 1] KOATULXT] CLLLOQQOLAL, T)
CLUVLOVITLOO KOL 1] OLOLOOOT] OLUVLOXLOV VYQOU LIE
OV LATAANEN TNV AVTOUOTY EXTOWOT (LATW OLTTO
0,5%). Katd. tn peAetn mohaloTeEQMV ®VIWC
EQEVVNTIX(DV EQVA.OLMV, TTOV A.POQOVOAY TO TTOCOOTO
amoPoAimv, Oa mpemeL va An@pOel vmoyn OTL OL
TEQLOOOTEQEC ALTTO TLS YUVAIKES TTOV VITOPAANOVTOL OF
AK avirovv oe #uNoeLs VPNAOTD ®LVOUVOU %L
EMOUEVIC EYOVV UEYOADTEQO %LIVOUVO QUTOUOTOYV
EXTOWOEWV.



O %ivouvocg eUPEUIRNGC ATTMAELOS OYETLOTNUE
TOACLOTEQOL UE TT) OLAUETOO TNG PEAOVNC
TOLQAREVINONG. AV 1] OLOLOEOT] TOV CLUVLOXLOV VYOOV
etvan ueyain 0o notarnEer o€ oALyauvio, mov o€
OUVEYLOT TS XU 0NS WITOOEL VO 00N YT|CEL OF

oo 0QOTUTES OVOUOQPIES UL VITOTAXCILO TOV
TVEVUOVOY TOV eufpvov. Kamoleg ueAétec ovoyétioay
TN UEBO0O0O Ue AVENUEVN TMOAVOTNTA TTQOMWEOV TOLETOV
(Medda et al 2003). 20T000, AXOUA KOL O YUVALRES UE
LVOLLVMUOTO TG UNTOAGS, 1] CLUVIOTTOLQOXEVTTOT] TOU
OEVTEQOV TOLUNVOU OEV PAVNKE VO, EYEL RATTOLO
TEOCOETN OVOUEVT) ETOQOLOT OTNV TOAVOTNTA
mTEOWEOV ToreToL (Buyukkurt et al 2010). .



2¢ Rh apvntixéc yuvainec, o xtvovvog
evaLo0nToTOINOoNS €lval WrEOTEQOS OTt0 3%
nOL EEQLQTATOL OTO TO OO0 «TQOUUOLTLXT %
Nrav N emEYPaon, Tov enNEEACETAL OTTO TNV
Teyvirt) ral tn B€omn tov mhaxovvta. 'evira
TAVIMGS, 1] oo yNon avii-D opaipivng neta
o0 AUVIOTOOAXEVTI 0T Oempeitol
anagoitnTn (Chen et al 2002). Av 11 apviomo-
QOXEVTINOT YIVEL O TTOOYWENUEVT] ®UTOT] KO
OVOUEVETOL OVVTOUO TORETOC, 1] YOO YNOT
avtl-D opaipivne umopel va avafPAnOel yio
VO YLVEL LETOL TOV TORETO ALV TO VEOYVO ELvOl
Rh (+) (Chan & Winkle 2002).



['evina, o ®livouvog peTtdooons tne natitioas B oto
euPovo otn owapxrela TN AK dailveton va elvour
WrOOC, AAAG UTTOQEL VOl ELVOLL LVENUEVOC OE YUVOIKRES
ue Oetind HBeAg. O nivovvocg puetdooong HCV oev
exel extiunOel emaprnwe. H ugbooog gpaiveton
ao@oins o€ HIV AolnmeEn av yivertoun 2dTm oo
VYNA)S 0000TIXOTNTOS avTuxl] Oepameio, ne
LOUNAO X0 POOTIO KO UE ALTTOPUYN] TG
OLOLTTAXOVVTLO- ®1]S 0L000V. H televtaia mpemeL va
amopevyeTon o€ ®a0e meptmrwon (Lopez & Coll 2010).
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Consider antibiotic
therapy in cases of

Antibiotics Not discussed Not discussed Antibiotic prophylaxis Not discussed pu.rul-ent or cloudy.
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the presence of clinical
chorioamnionitis.
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The efficacy of
prophylactic
antibiotics for
reducing
procedure-
related
pregnancy loss
has NOT been
evaluated
extensively.

UpToDate 2022

Periprocedural
management
regarding...use
of...antibiotics
are either
inconsistent or
insufficiently
addressed.

Giovannopoulou et al.
Medicina 2022, 58, 1472



PRENATAL DIAGNOSIS What is an open trial?
Prenat Diagn 2009; 29: 606-612. ...both investigators and trial participants are
Published online 17 March 2009 in Wiley InterScience ~ fully aware of which treatment group the

(www.interscience.wiley.com) DOI: 10.1002/pd.2256  Participants are in and what treatments are
assigned to them

Antibiotic Prophylaxis before second-trimester Genetic
Amniocentesis (APGA): a single-centre open randomised
controlled trial

Claudio Giorlandino'*, Pietro Cignini', Marco Cini*, Cristiana Brizzi', Ornella Carcioppolo’,



Aev meguhapfavetal doTL:
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One trial randomly assigned
almost 34,500 patients to receive

+

either azithromycin 500 mg daily It 1s unlikely

for three days before
amniocentesis or no antibiotic
therapy (azithromycin during
pregnancy is safe, does not have
teratogenic effects, and 1is
effective against a wide range of
microbes). There were
significantly fewer fetal losses
in the four weeks after the
procedure in the prophylaxis
group than in the control
group (0.03 versus <0.3%,
relative risk [RR] 0.1, 95% CI
0.05-<0.3) (Giorlandino et al.
Prenat Diagn. 2009).

that the
conclusions
from the trial
will change the
standard of
care, which 1s
not to use
antibiotic
prophylaxis
prior to
amniocentesis.



—

Rupture of membranes 1015 unlikely
: that the
prior to 37 weeks of .
, conclusions
gestat.lon occurred less ¢ the trial
Aev meoapBdvetal SioT: Often 1n the W 111 Ch an g e th e
prophylaxis group standard of
(0.06 versus 1.12%, care, which 1s
BIBAIO not to use
RR 0.06, 95% CI 0.03- ous
MAIEYTIKH2 0.10) (Giorlandino et~ antibiotic
prophylaxis

al. Prenat Diagn.
2009).

prior to
amniocentesis.

OYZIOAOrIA THE KYHEHE
KAI MA©OAOTIA MHTEPAZ EMBPYOY




Agv megihapPavetan duoTL:
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OYZIOAOrIA THE KYHEHE
KAI MA©OAOTIA MHTEPAZ EMBPYOY

1. Lack of follow-up until
delivery

2. Unusually high rate of
membrane rupture within
four weeks of the
procedure

3. Unusually high rate of
fetal death after membrane
rupture (<15%) 1n the
control group

4. A single operator
performed all procedures

It 1s unlikely
that the
conclusions
from the trial
will change the
standard of
care, which 1s
not to use
antibiotic
prophylaxis
prior to
amniocentesis.



==

1. Lack of follow-up until
delivery

2. Unusually high rate of
membrane rupture within
four weeks of the

1. We strongly
believed that a
follow-up till birth
was not suggested
because it would

Aev meguhapfavetan doTu:

procedure introduce a huge
3. Unusually high rate of bias related to .
BIBAIO fetal death after membrane ?ther pm}%p(})lsuc
rupture (<15%) in the actors whic
MAIEYTIKH control group differed from the
4. A single operator short-term etfect of
3 performed all procedures ~ dmniocentesis.
mvzlm\orlmz KYHEHE UpToDate 2022 (GIOI' landmo et al.
KAI NAGOAOTIA MHTEPAE EMBPYOY Prenat Diagn. 2009)
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1. Lack of follow-up until
delivery

2. Unusually high rate of
membrane rupture within
four weeks of the
procedure

3. Unusually high rate of
fetal death after membrane
rupture (<15%) 1n the
control group

4. A single operator

performed all procedures
UpToDate 2022

2. We chose a
follow-up period
of 4 weeks because
other authors
reported the same
follow-up period
(Tabor et al., 1986;
Johnson et al.,
1999:; Perni et al.,
2004; Eddleman et
al., 2000).
(Giorlandino et al.
Prenat Diagn. 2009)
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1. Lack of follow-up until
delivery

2. Unusually high rate of
membrane rupture within
four weeks of the
procedure

3. Unusually high rate of
fetal death after
membrane rupture (<15%)
in the control group

4. A single operator

performed all procedures
UpToDate 2022

3. In our series the
stratification by gestational
age showed that antibiotics
reduced the rate of foetal
death between 16 and 18
weeks of gestational age.
Before 16 weeks of
gestation, antibiotics
reduced the rates of preterm
premature rupture of
membranes but not foetal
death. After 18 weeks of
gestation no treatment
effect was recorded either
for foetal death or preterm
premature rupture.

(Giorlandino et al.
Prenat Diagn. 2009)
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1. Lack of follow-up until #

delivery

2. Unusually high rate of
membrane rupture within
four weeks of the
procedure

3. Unusually high rate of
fetal death after membrane
rupture (<15%) 1n the
control group

4. A single operator

performed all procedures
UpToDate 2022

4.1t was
imperative to
eliminate any
bias and to
administer the
study in only
one centre by
only one
operator.

(Giorlandino et al. Prenat
Diagn. 2009)
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Antibiotic prophylaxis before amniocentesis:

a proven and effective method to preserve
fetal life

1. The biggest randomized controlled trial
(RCT) ever performed in prenatal diagnosis,
designed accurately to eliminate all possible
confounders and to concentrate the results

exclusively on a unique variable: the antibiotic.

2. The strength of the study and its general
validity is based on the fact that all possible
confounders were eliminated, leaving only the
antibiotic prophylaxis to ‘make a difference’
between the two groups tested.

3. It seems improbable that such a big
difference between the two groups in terms of
abortions would not be confirmed (even if in
different proportions) in other centers.

4. It was imperative to eliminate any bias and to

administer the study in only one centre by only
one operator. (Giorlandino et al. Prenat Diagn.

2009)

=

It 1s unlikely
that the
conclusions
from the trial
will change
the standard of
care, which 1s
not to use
antibiotic
prophylaxis
prior to
amniocentesis.
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We are aware that, giving the  Itis unlikely
highest clinical evidence of this that the
trial (Recommendation A), conclusions

, , . . . from the trial
AT T there will be inevitable will change

worldwide consequences in the ¢ standard of
clinical guidelines, ethical and care, which is

BIBAIO medico-legal practice. However, notto use
MAIEYTIKED this is the price to pay to reduce antibiotic
abortion and pPROM after the g;;;lr’lglams
amniocentesis (Giorlandino etal. . . ..o

Prenat Diagn. 2009)

OYZIOAOrIA THE KYHEHE
KAI MA©OAOTIA MHTEPAZ EMBPYOY
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Antibiotic prophylaxis before # Aimitation of
amniocentesis: a proven and effective
method to preserve fetal life

As yet reported in the paper no sexual

physical or

bedrest was suggested, patient activity after
may resume all normal activities, the
deferring heavy work, procedure is
strt?n.l:mt{S eyée(ll'mse (zgd sleXI(;al unnecessary.
activity for 3 days (Giorlandino

Y Y UpToDate

et al. Prenat Diagn. 2009)

# 2022

Prophylactic antibiotics are not
required.

ES— NCBI

The National Center for Biotechnology Information

An official website of the United States government

IL.ast Update: September 9, 2022.
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Monogenic Diabetes

Some rare forms of diabetes result from
mutations or changes in a single gene and
are called monogenic

Neonatal Diabetes Mellitus (NDM)
MOnogenic Diabetes of the Young (MODY)



Monogenic Diabetes

Neonatal Diabetes Mellitus (NDM)

1s a monogenic form of diabetes that occurs 1n the first 6 to 12
months of life.

Most forms of NDM are caused by autosomal dominant
mutations

MOnogenic Diabetes of the Young (MODY)

1s a monogenic form of diabetes that usually first occurs
during adolescence or early adulthood.

Most forms of MODY are caused by autosomal dominant
mutations




Monogenic Diabetes
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INmn Most forrms of MODY, a parent with MO DY
has a S5O percent chhanmnce of having a child with
Tthhe dsease.



Monogenic Diabetes

How 1s monogenic diabetes diagnosed?

Genetic testing can diagnose most forms of monogenic diabetes. A
correct diagnosis with proper treatment should lead to better glucose
control and improved health in the long term.

Genetic testing 1s recommended 1f

-diabetes 1s diagnosed within the first 6 months of age

-diabetes 1s diagnosed in children and young adults, particularly those
with a strong family history of diabetes, who do not have typical
features of type 1 or type 2 diabetes, such as the presence of diabetes-
related autoantibodies, obesity, and other metabolic features



Monogenic Diabetes

Genetic testing 1s recommended 1f
diabetes 1s diagnosed within the first 6 months of age

diabetes 1s diagnosed in children and young adults, particularly those
with a strong family history of diabetes, who do not have typical
features of type 1 or type 2 diabetes, such as the presence of diabetes-
related autoantibodies, obesity, and other metabolic features



Meta0éoerg (avadorataierc)
when chromosomes become broken during meiosis and the resulting

fragment becomes joined to another chromosome
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?;igih;;gfﬁﬁgggzoﬁggt::il From this parent, missing From this parent, missing Fr(.)m this parent , the Fhﬂd
are unaffected by the part of Chr 2, and two part of Chr 1, and two will get affected versions
translocation copies of part of Chr 1 copies of part of Chr 2. of both chromosomes

1 2 3 4

» ! unbalanced

alance . translocations
translocations i

( meaning some
Fn;anlng. information
information has been lost
has not been
| and some has
ost been
duplicated

From this parent, the child

will have all the From this parent, the child
Ch f 1 C.“' 2 information from Chr 1 From this parent, the child will have all the
and Chr 2 will have not all the information from Chr 1
information from Chr 1 and Chr 2

This is like what you find in the child of a . .
parent that does not have a translocation. and Chr 2 information has been rearranged



Gametes of one parent Gametes of one parent Gametes of one parent Gametes of one parent

Gametes of the
other parent

Pregnancy Pregnancy I Pregnancy Pregnancy
Chr1 Chr 2 I I ‘ ‘ | BALANCED
NORMAL PATTERN UNBALANCED UNBALANCED Carries balanced
Not a carrier of the Miscarriage or possibly the birth of a eniecstiv: M
translocation child with problems (depends on the parent

specific translocation)
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ROBERTSONIAN
TRANSLOCATION
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In humans, when a ROBERTSONIAN

Robertsonian TRANSLOCATION
translocation joins the
long arm of
chromosome 21 with 21 KMa’fd““"“‘““
the long arm of Robertson
chromosome 14, the 21 Evaon
heterozygous carrier is paxpo
phenotypically normal ouEhove Tov
because there are two l ne

14

Rejoini .
copies of all major "9 RaKPD OKELOG

10V 14
chromosome arms and
hence two copies of all
essential genes.
However, the progeny of
this carrier may inherit
an unbalanced trisomy
21, causing Down
syndrome

14

NORMAL NONHOMOLOGOUS,
ACROCENTRIC CHROMOSOMES



People with
Robertsonian
translocations have only

45 chromosomes in
each of their cells, yet all
essential genetic
material is present, and
they appear normal

|21
|14

NORMAL NONHOMOLOGOS,
ACROCENTRIC CHROMOSOMES

21

14

ROBERTSONIAN
TRANSLOCATION

Rejoining

Mgeratomon
KoTa
Robertson

"Evoon
ROKPD
OKEAOVG TOV
21

ne

ROKPO 6KELOG
Tov 14



People with
Robertsonian
translocations
have only 45
chromosomes
in each of
their cells,
yet all
essential
genetic
material is
present, and
they appear
normal. Their
children,
however,
may either be
normal,
carry the
fusion
chromosome
(depending
which
chromosome
is represented
in the
gamete), or
they may
inherit a
missing or
extra long
arm of an
acrocentric
chromosome
(phenotype
affected). .

Normal

Tz

Balanced carrier Trisomy 14 Monosomy 14 Monosomy 21
carryr}l‘;e usion inherit an extra long arm of inherit a missing inherit a missing
chromosome an acrocentric chromos arm arm

LT

Balanced carrier

</

/>

Y

)

| &4
| l Normal

[O10

Gametes of

l l Zygotes

Trisomy 21
inherit an extra long arm of

an acrocentric chromosome



may be viable
offspring with 44
chromosomes.

' Balanced carrier
21

wn

If parents with the
same Robertsonian
translocation have
children, the result
l Balanced carrier

14728 Gametes of
Balanced

Carrier

Gametes of
Balanced
Carrier

Zygotes

viable offspring with
Normal 44 chromosomes




