O1 OLOLPAVELES UE OYNUOT
OXOTTEVOVV OTI]V XAAVTEQT)
ROTOVON 0] TOV OVOYOUPOUEVOV KO
OYL OTIV OXOLPT] AVOTOQAOTOCT] TMV
PUOLOAOYLXMV QULYOUEVMV (TT.). Un
OUVATOTNTO ATELXOVIONS OAMV TOV
YOMOUOCHUATOV LATA T1] UELMOT)
%.ATT.)
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EMBPYOXKOITHEH

TENIKA

Etvou o Otoryvootixt) (ou emepforind) ev-
OO TOLOL EEETCLOT), TTOV £)EL GXOTO TNV TY)-
wotir) ouviBag eEétaom Tov ufplou %ot
TOV TAOKOUVTC 00 TOM) %OVTQL e X0
omtivo medio. To tehevtailo amoutel eEEL0L-
KEVUEVT) avTiAm Tov TL BAETEL %avelg waTd.
v eEétaon. ‘Etol, pumogel vo motormol-
B0V VIEQNOYOUDUKL ENEYIEVES CVOMOL-
Meg, omwg haydyetho ®ar Avxootopd,
OVOTACOTIG, 1) TOAD ®OVTE. OGRTUAN %.AT.

ZiueQa, 1)
eEétaon avti
VIVETUL OTTAVIOL
AOL, YEVIRA, 1)
UTEQNYOYQOPLXT]
QTELXOVLON)
vymiis
gVrPIVELHS EYEL
0¢oeL 070
neoldmoLo v
eupovoocromun
OLAYVOO1] TOV
supovinov
AVOUAMOY.

Cos Renons ) A Tanl e, 2021 Jn )83 o 107103 m- 206128

et diagnosof brequniceboss by
Uirasonoraph. it o

g Dot el 0hn sy



Autosomal recessive congenital  until the ABCA12 gene
iChthyOSiS is a genetically and was identified as the pathogenic gene,
phenotypically heterogeneous prenatal diagnosis of harlequin

. . . g ichthyosis had been performed by the
group of skin disorders, including invasive techniques of fetal skin

harlequin ichthyosis (HI). HI is biopsy. Now, advances in ultrasound
the most phenotypically severe technology and fetal DNA-based

autosomal recessive congenital analysis have replaced it. The

I - . . tality rate i kedly high and
ichthyosis associated with the mortality rate is markedly high an
prompt; prenatal diagnosis of neonate

mutation of the adenosine HI is critical for appropriate perinatal
triphosphate-binding cassette and postnatal management. It is also
subfamily A member 12 essential to prepare parents for future

pregnancies

(ABCA12) gene.



H emepPotixn
gupovooromnon

YO CLULOTTOLEITOL CT|UEQ
0TO GUVOQOUO UETAYYLONG
o0 0LOVUO OE OLOVUO OTTOV
ue ) Ponderd g xou
yonon laser nwogei va yiver
Osonomnéia Tov ayyerormv
OVOOTOUMCEMY CGTIV
EMPAVELL TOV TAUKOVVTC..

Arterio-arterial (AA) anastomoses appear
as dark tortuous vessels that connect the
twin circulations on the surface of the
placenta.

Veno-venous (VV) anastomoses are rare.
When present, they appear as relatively
straight vessels that course between the two
fetal circulations on the placental surface.
Arteriovenous (AV) or venoarterial (VA)
connections appear as a single vessel
originating from the donor or recipient; this
vessel disappears into the placental mass
and a second vessel in immediate proximity
of the disappearing vessel can be traced
leading back to the co-twin. UpToDate 2022



H emepPorixn
gupovooromnon

YO CLULOTTOLEITOL G| UEQQ
0TO CUVOQOUO UETAYYLONG
a0 0LOVUO OE OLOVUO OTTOV
ue T Ponderd g xou
yonon laser nwogpei va. yiver
OsonomEia Tov ayyeroxmy
AVOUOTOUMOCEMV 0TV
EMPAVELL TOV TAUKOVVTC.,

Epidemiology, Genetics and Epigenetics of
Congenital Heart Diseases (CHD) in Twins.
Review Cureus 2021.

A six-fold increase in CHDs exists among
monochorionic twins especially in association
with twin-twin transfusion syndrome (TTTS)
compared to dichorionic twin pregnancy. In
the case of genetics, prenatal counseling allows
the expectant to understand the full
ramifications of possible events after the
pregnancy. For more clarity on the role of
genetics, the cost of DNA sequencing needs to
decrease. This will enable whole-genome
sequencing in the future thus helping to
discover the gene responsible for CHD.



H emepPorixn
gupovooromnon

YO CLULOTTOLEITOL G| UEQU
0TO CUVOQOUO UETAYYLONG
a0 0LOVUO GE 0LOVUO OTTOV
ue T Ponderd s ®ou
yonon laser nwogpei va yiver
OsonomEia Tov ayyeraxmy
AVOUOTOUMOCEMY 0TV
EMPAVELX TOV TTAAXOVVTC..

Coagulate all visible anastomoses —
Laser energy (YAG [yttrium
aluminium garnet] laser) is applied
through a quartz fiber introduced
through an operating channel in the
fetoscope. A second channel allows
for continuous irrigation to promote
visualization.
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Genes related to Twin-to-Twin Transfusion Syndrome
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H My nmogel va yiver amevdeios oo to
200ViO 1] TOVS YAOUTOVS (OLOUETOV
QUVIOGLOTHOV) %L O TOAYNAOS TTOETEL VO
£YEL OLOLOTOAN TOVAQYLoTOY 2 cm (Symonds
& Symonds 2004). H Ayn eupovizov
aipaToS HE QUTOV TOV TEOTO,

YO OLUOTTOLELTOL YLO T1] WETON G TOV
supovizov pH (Beckmann et al 2002).

Review ) Placenta. 2009 Mar;30 Suppl A:S19-25. doi: 10.1016/j.placenta.2008.11.006. A review is given of the factors determining placental
Epub 2008 Dec 13, oxygen transfer and the oxygen supply to the fetus.
Comparative genomics has given fresh insight into

Evolution of factors affecting placental 0xygen the evolution of the beta-globin gene complex. In

higher primates, duplication of an embryonic gene
transfer yielded HBG-T2, a gene that is expressed in
the fetus and confers high oxygen affinity

AM Carter ! . .
on its haemoglobin.



3“3 Fetal blood sampling
AHWH EMBPYIKOY AIMATOX (FBS) refers to three

(IPOXBAXH XTHN EMBPYIKH KYKAO®OPIA)
H Anym SHﬁQ'UiJ%Oi) alUaTOg %OTA TNV teChnlqueS used to gain

n@ovev/vxnu%ﬂ neQlodo amaTel 6La%ow§m access to fetal blood:
JTQOOTTEAOLOT] KOl EYLVE AQYLRA YOl T OG- .
YVWOTN COPAQMV HANQOVOURDOV VOOV LE cordocentesis (alSO
Y :rcgoomztlow’] ™G 6La%0n1/r’]g ™G ®UMNONG OV known as percutaneous
To £UPovo elye mEooPANOEL. .

TCevird, N pEBodog epaoudletal amd ™ umbilical blood
18mM gfdoudoa tng ®Mong (orv ral £XOUVV OVaL- S amplin g) : intrah ep atic

deOel M Pelc o€ unOTEQES NArieg ®MONG). .

ANYN epPfouizov aiporog nroeEel vo yiver blood sampling, and
YL OLOLY VO OTIXOVS 1)/% 0o OEQOUTEVTIXOUG cardiocentesis.
OXOTOVS XOL 1) OVVITIXT] OPEAELR ATTO TNV

EXTELEDT) NG TOETEL VO VEQPALIVEL TOVG

mOavoug ®xvoUvovg



1. ENAEIZEIX

1.1. Aveyvootires

H nédooog numogei va
EPAONOOTEL YLO TN
OLAYVMG1] YOVIOLAAMV
OLOTAQUYMV, TNV EXTIUN O
Proymuizmv N
CLUATOAOYLA MV
TOQOUETOMV (LY. UVULRIOLS,
Ooouporvromeviog nan
vroging), eupouinis
AoiumENs %.Am.

INDICATIONS

Fetal blood is sampled to aid in the diagnostic evaluation of

fetal disorders.

Ultrasound Obstet Gynecol 2020, 56:786—92.

Fetal blood sampling in mid-pregnancy: does it still have a role in
prenatal diagnosis? Tanvisut et al. recently reported their single-
center experience with invasive prenatal diagnosis using cordocentesis
in mid-pregnancy. In 6650 procedures performed at 16 — 24 weeks’
gestation during a 27-year period, they reported a cordocentesis-
related fetal loss rate of 0.6 % , much lower than that observed in
previous studies. ... Their study sample size is the largest reported so
far. We believe that this remarkable success rate was achieved thanks
to the advanced technical skills of the operators, since proficiency
depends on the number of procedures performed. The most common

indication for cordocentesis in their study was fetal risk of SEVEre

thalassemia, accounting for more than two-thirds of the cases,
followed by need for rapid karyotyping.




e Ocov 0ol TO YEVETIXG VOO |UOLTAL,
ANYP1 euPoVitrol alpaTog YiveTow onueQoL
OTTOVLOTEQOL YLO TTQOYEVVI|TIXT] OLAY VOO
QUTOV TOV VOON|ULATWV O€ OYE0T UE TO
mo.eeAOOV. Auto cvuPalvel OLOTL TOAGL
QIO UTOL TOL VOOT)UWOLTOL OLOLYLY VI OROVTOL
OT|UEQOL OE TIQOYEVEOTEQES EPOOUAOES TG
®UMNOMNC UE TN X o101 LEBOOWV ueAETNS TOU
DNA. Eow vrtayovtal ot
aLpooGoLotvortadereg, tov
UETOPLRACOVTUL LE AVTOOM UWALTLXT
VITOAELTTOUEV ®ANEOVOLXOTNTA (Shipman
& Chisholm 2002), ...

In Southeast Asian
countries, FBS is
frequently performed for
genetic diagnosis of a
severe thalassemia (alpha
thalassemia major, beta
thalassemia major) in at-
risk fetuses. UpToDate
2022



Enfeiuloon h onlg

JO

| . Velns are more compressible than
iOSWSSHﬁ@W' arteries. Thus, in umbilical cord

%T/] WIO&((I; MOQMYWW QV&)\UOT] 1)y compression, venous flow from the
,. placenta to the fetus decreases more
TN uﬁ@ %o s than arterial flow.

A review 1s given of the factors determining

Review ) Placenta. 2009 Mar:30 Suppl A:319-25. doi: 101016/, placenta 2008:11.006. | placental oxygen transter and the oxygen

Epub 2008 Dec 13.

supply to the fetus. Comparative genomics
has given fresh insight into the evolution of

Evolution of factors affecting placental oxygen the beta-globin gene complex. fn higher

transfer

AM Carter !

primates, duplication of an embryonic gene
yielded HBG-T2, a gene that is expressed
in the fetus and confers high oxygen
affinity on its haemoglobin.



1.2. OgpamevTinég

H éyyvon oty gufovixn xvzhodogia
£xeL ATooELyOel L0LiTEQ
amoteleopnatixrt) 0eoa- meio o€
0oLonevES notootaoers. Khaouxo
TOOAOELY O TTOTEALEL 1] EUPOLIRY
OVOLULO TTOV WTTOOEL VO LVTLUETMTLOTEL
UE EVOOUYYELOKT] UETAYYLOT]
TEoiOVTOV Tov ainotos. Etol, oc
LOOOVOOOTOIN]01], LE LETOLO 1] GOPAEO
VOO MITN, TTQETEL VO EEETALOTEL TO
EVOEYOUEVO TOV AUEGOV TOXETOV
(doyeTor OO TNV NARI0 XV OTS)
CUYXOLTIXA UE TNV OUPAALOOXEVTIION)
Z0LL TV EVOOUTTOLO UETAYYLOT)
aipatos (Iatpdxng 2011) oty
oudpaixn ¢rePpo Tov enfovov.

The techniques for FBS
can also be used for
intravenous
administration of blood
products (eg, platelets,
red blood cells) to the
fetus.



H perdayyiwon aiponetoaliov Oev
givor ovvi0me amodexT OL0TL
1N nxen emPinocn Tov
QLUOTETOAMOV OTTULTEL OVYVES
UETOYYIOELS YO TY] OLALTI|O10N)
™S EUPOELIXIS TOGOTNTAS TOV
oporeTtoriov. No onuetm0ei
enions OTL Ta EuPouva ne
Oooufoxrvronevia éyovv
UEYAAVTEQO XIVOUVO

Lo AYILOLS XOTA TNV
EXTELEOT] TS ALUOAMYPIOGS.

Use of cordocentesis and platelet transfusion —
Serial cordocentesis had been used to monitor fetal
platelet count and response to therapy in pregnancies
complicated by Fetal and Neonatal Allolmmune
Thrombocytopenia (FNAIT), but this approach
has largely been abandoned in favor of empiric

therapy (intravenous immunoglobulin and

prednisone) due to the significant procedure-related
risks. UpToDate 2022.

Case Reports > Thromb Haemost. 1996 Apr;75(4):546-50.

Mutation spectrum in patients with Wiskott—-Aldrich
syndrome and X-linked thrombocytopenia:
identification of twelve different mutations in the

WASP gene


https://www.uptodate.com/contents/prednisone-drug-information?search=Foetal%20and%20neonatal%20alloimmune%20thrombocytopenia&topicRef=6804&source=see_link

Onog #ou otV
CLUVIOTTOLO AXEVTIOT],
oL 2LVOUVOL 00 T
MY eupouizov
apaToS LPOoQOLY
ZVOLMS TO EuPovo
2O TTOAD AMYOTEQO T
UnTEQQL.

H on@aiooxrévinon
EYLVE TOMTA XATO OLTTO
EUPOVOCHOTIXO
EAEYYO OALO 1)
EUPOVOOKOTNON ElYE
%ivouvo £m¢ 5% Yo
oo opEs eEmmAORES.



BIBAIO

MAIEYTIKHX
/( ') Bradycardia — Transient fetal
bradycardia is reported in =25 % of
KAl TAGONOTIA MHTEPAZ EMBPYOY fetuses undergoing FBS. Most cases
Agv TEQLYQAPETAL DLOTL resolve without intervention within five
minutes.

Long QT genetics manifesting as atrial fibrillation

Karine Guerrier, DO, MPH, Richard J. Czosek, MD, David S. Spar, MD, Jeffrey Anderson, MD, MPH

From the Cincinnati Children’s Hospital Medical Center, The Heart Institute, Burnet Avenue, Cincinnati, Ohio.
The most common type of familial LQTS 1s type 1 (LQT1) due to
loss of function mutations in the KCNQI1 gene. ...C-section due to
persistent fetal bradycardia...



2. IIEPITPA®H THX
MEOGOAOY

H Ay Ttov gupouizov
QUUOTOS WITOPEL VA YIVEL
TTO TO OLYYELQ TOV
ouPaALov AMOOV
(oupaloorEVINON), TA
EVOONTTOTIXG, OLYVELD KL

TNV 200010 TOV EuPorov.

Fetal blood sampling
(FBS) refers to three
techniques used to gain
access to fetal blood:
cordocentesis (also
known as percutaneous
umbilical blood
sampling), intrahepatic
blood sampling, and
cardiocentesis.



BIBAIO
MAIEYTIKHX

(2
gf

DYZIONOTIA THE KYHZIHZ
KAI MAGOAOrIA MHTEPAZ EMBPYOY

AEV OVOPEQETOLL OLOTL:

DESMOS DIGITAL

Antenatal glucocorticoids — Most clinicians administer
glucocorticoids at least 24 hours prior to diagnostic and therapeutic
procedures in fetuses between 24+0 and 33+6 weeks of gestation to
enhance fetal lung maturity. The risk/benefit ratio of this practice has
not been studied and may be difficult to assess...UpToDate 2022

Infection — The maternal risk from
FBS is minimal.

Antibiotic prophylaxis — No randomized trials evaluating
the efficacy of antibiotic prophylaxis in this setting have
been performed.

Maternal local anesthesia and
sedation — Local anesthesia is

optional for diagnostic procedures.
Fetal paralytic drugs — Reducing

fetal movement is not routinely
necessary for FBS...



BIBAIO Modified needles with silicon coating

MAIEYTIKHX

of the bore have been shown in vitro
to result in a significant increase in
A, \ flow rate and lower clot formation.
(, ) Needles designed to optimize
\3 sonographic visualization (eg, Cook
WOAOHHI — OBGYN) are also available. A clear
KAI TAGOAOTIA MHTEPAS EMBPYOY benefit of these new designs has not
been clearly demonstrated

(UpToDate 2022).

AgV avOQEQETOL OLOTL:

DESMOS DICITAL




Eom »oL apx®eTd Loovia
VITOOYEL CVUPMVIQ, OTL 1)
OUPAAOOLEVTN O] KATW
ATTO VITEQNYOYOAPLKO
ELEYYO ELVUL AOPAAECTEQT).
H nédooog epapuoCetan
ovvi0mg neta T 18n-191
gpoondon TS #UNONS
(TOOXTIRA OVVOTI]) X0l AOY®
TOV EVPOVS TOV OUPAALOV
A®OOV)

An obstetric ultrasound
examination is also
performed to confirm
fetal viability and to
determine fetal position
and the location of the
placenta. UpToDate
2022



H Ayn oo to onueio L6000V
oto £ufovo umropei vo
CUVETTAYETOL TOOPANNOTO OLOTL
N 2iv101] TOV EUPOEUVOV HETA TNV
TOLQOXEVTI|O1] WTOQEL VO ELVAL
emxivouvn. H Aqyn amo
eAeV0eON Mo TOETEL ETIONG
vo aropevyerar. H eméufPoon
VIVETOL AOPALEGTEQN UE T1)
yonon Perhovov 25 G (gauge-
ooeuéronuo) (Kawakami et al
2008).

...the stability of the
abdominal insertion site
is at risk if the fetus

moves. UpToDate 2022



2VUYVO TEOTIUOTUL TO

O UELO ELGOOOV TNG
ONPAAIONS OTOV
TAOXOUVVTIO OLOTL ELVOL TO
EVXOAOTEQO GNUELO YL
TNV EXTELECT] TNG

emeupoone.

Umbilical cord blood
sampling — The first step
in sampling the umbilical
cord is to identify a fixed
segment of the cord,
preferably where the cord
inserts into the placenta
since the stability of the
abdominal insertion site is
at risk if the fetus moves.



2VUYVO TEOTIUOTUL TO

O UELO ELGOOOV TNG
ONPAAIONS OTOV
TAOXOUVVTIO OLOTL ELVOL TO
EVXOAOTEQO GNUELO YL
TNV EXTELECT] TNG

emeupoone.

The placenta is a fetal tissue
embedded in the wall of the
uterus and perfused with
maternal blood from the
uterine spiral arteries. The
major disadvantage of
using the placental insertion
site is the possibility of
contamination by maternal
blood.



H Ayn oo To onueio eL6000v
0TO EUPOVO WITOPEL VI
CUVETTOYETOL TTOOPANUOTA OLOTL
1 #1V1]01] TOV EUPOVOV UETA TNV
TOLQOXEVTI|O1] WTOQEL VO ELVAL
emxivovvn. H My amo
elev0epN Mo TOETEL ETTIONG
vo aropevyetar. H eméufPoon
VIVETOL QOPOAECTEQQ. UE T)
yonon Perhovov 25 G (gauge-
oauéronuo) (Kawakami et al
2008).

Umbilical cord blood
sampling — The first step
in sampling the umbilical
cord is to identify a fixed
segment of the cord,
preferably where the cord
inserts into the placenta
since the stability of the
abdominal insertion site is
at risk if the fetus moves.

UpToDate 2022



> Turk J Med Sci. 2021 Apr 30;51(2):657-660. doi: 10.3906/sag-2004-298.

Evaluation of the results of patients who applied to
the Cukurova University, Medical Genetics
Department for prenatal diagnosis and
determination of genetic counseling principles

Results: Chromosomal abnormalities were detected in 80 out
of 1221 amniotic fluid samples;,178 out of 1608 chorionic

villus samples, and 1 out of 14 cordocentesis samples



H Ayn oo To onueio L6000V
oto £Eufovo umropei vo
CUVETTAYETOL TOOPANUOTO OLOTL
N #iv101] TOV EUPOEUVOV HETA TNV
TOLQOXEVTI|O1] UWTOREL VO ELVAL
gmzivovvn. H Anyn ano
eAheV0EQN EMnO TTOETEL EMIONG
vo amopevyetor. H eméupoon
VIVETOL OOPUAECTEQ. NE T1)
yonon Perhovov 25 G (gauge-
oauéronuo) (Kawakami et al
2008).

Umbilical cord blood
sampling — A free loop of
cord can be used if it can
be stabilized by the uterine
sidewall to allow
piercing;...but it is a less
desirable alternative since
stability is precarious and
may result in continued
bleeding from the puncture

site. UpToDate 2022



H Myn amo to
oNueio £L0000V
ato éufovo
WITOQEL VO
GUVETAYETOL
moofAuata oot
1 %ivon Tov
gupovov pera v
TOQAXEVTIION
WITOPEL VO ELVAL
gmxivovvy. H
Myn oo
elevOeon éhna
MOEMEL EMUON G VAU
amopevyeton. H
eméufPoaon yiveroa
ACPAAECTEQN UE
™) y01non fehovarv
25 G (gauge-
olapéToNuQ)
(Kawakami et al
2008).

Changes in the Approach for Invasive
Prenatal Diagnosis in 35,127 Cases ata

Single Center from 1977 to 2004
Fetal Diagn Ther 2006;21:348—-354

Table 2. Invasive prenatal diagnosis for karyotype analysis

AC TA-CVS TC-CVS CoC HVS Total
1977-1981 404 (100%) 0 0 0 0 404
1982-19835 894 (63.49%) 0 142 (10.09%) 372 (26.42%) 0 1,408
1986-1993  5,125(63.30%) 2,438 (30.11%) 0 516 (6.37%) 18 (0.22%) 8,097
1994-1999 5,662 (60.96%) 3,228 (34.75%) 0 387 (4.17%)  11(0.12%) 9,288
2000-2004 5,780 (61.88%) 3,346 (35.82%) 0 213 (2.28%) 2(0.02%) 9,341
Total 17,865 9,012 142 1,488 31 28,538

AC = Amniocentesis; TA-CVS = transabdominal chorionic villi sampling; TC-CVS = transcervical chorionic
villi sampling; CoC = cordocentesis; HVS = hepatic vein sampling.




Ultrasound
transducer




H Inymn ano ehevBepn éMna
MOEMEL EMLONS VO ATTOPEVYETUL.
H eméufaon yiveron
AOPOUAEGTEQU E T1] L O1 0N
Berovov 25 G (gauge-
ooeuéronuo) (Kawakami et al
2008).

IHagoxevinon s xoEOLAS TOV
EUPOLOV YIVETOUL GTUVIOTEQN
%o 1) ne@ooog yonoluomoteitan
2Ol YL TTRO®AN 0N enPouirov
Oavarov.

...sampling from a free
loop of cord is a less
desirable alternative since
stability iIs precarious
UpToDate 2022

Cardiocentesis has
few indications due
to a high rate of fetal
loss (approximately S5
percent)



IHogaxzévinon
TS ®0QEOLAS TOV
gufovov yiverau
OTTALVLIOTEQU. X0 T
uédooog

Y01 GLULOTTOLEITOL
2O YLOL
nEOxAON
eufovirov
Oavarzov.

Changes in the Approach for Invasive
Prenatal Diagnosis in 35,127 Cases at a
Single Center from 1977 to 2004

Fetal Dia er 2006:;21:348—-354
Table 1. Invasive prenatal diagnosigfor (-thalassemia

PC ES CoC CaC AC TC-CVS TA-CVS Total  PGD

1977-1981  949(100%) 0 0 0 0 0 0 949 0
1982-1985  32(3.2%)  67(6.7%) 120(12.0%) | 6 (0.6%)| 203 (20.3%) 572 (57.2%) 0 L0000
1986-1993 0 0 0 0 0 0 2011(100%) 2011 0
1994-1999 0 0 0 0 0 0 LATT(100%) 1477 0
2000-2004 0 0 0 0 0 0 LU0 (100%)  L110 42

Total 981 67 120 6 203 572 4,598 6,047 4]

PC = Placentacentesis; FS = fetoscopy;IEZOC = cordocentess; |faC = cardiocentests; AC = amniocentesis; TA-CVS = transabdominal
chorionic villi sampling, TC-CVS = transcervical chorionic il sampling; PGD = preimplantation genetic diagnosis.




IHogaxzévinon
TS ®0QEOLAS TOV
gufovov yiverau
OTTALVLIOTEQU. X0 T
uédooog

Y01 GLULOTTOLEITOL
2O YLOL
nEOxAON
eufovirov
Oavarzov.

Changes in the Approach for Invasive
Prenatal Diagnosis in 35,127 Cases at a

Single Center from 1977 to 2004
Fetal Diagn Ther 2006;21:348—-354

Table 2. Invasive prenatal diagnosis for|<ary0type analysis‘

AC TA-CVS TC-CVS CoC HVS Total
1977-1981 404 (100%) 0 0 0 0 404
1982-1985 894 (63.49%) 0 142 (10.09%)  372(26.42%) 0 1,408
1986-1993  5,125(63.30%) 2,438 (30.11%) 0 516 (6.37%)  18(0.22%) 8,097
1994-1999 5,662 (60.96%) 3,228 (34.75%) 0 387 (4.17%)  11(0.12%) 9,288
2000-2004 5,780 (61.88%) 3,346 (35.82%) 0 213 (2.28%) 2(0.02%) 9,341
Total 17,865 9,012 142 1,488 31 28,538

AC = Amniocentesis; TA-CVS = transabdominal chorionic villi sampling; TC-CVS = transcervical chorionic
villi sampling; CoC = cordocentesis; HVS = hepatic vein sampling.




Epgvvntina otoyeio

E0ELEQY OTL 1] MY CLINOTOS
Tt TV EVOONTOTI®Y) PAEPL

TAEOVERTEL TNG
OUPAALOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
MIXQOTEQNS OLODUYIS

aipaTog uerd v eméuPoon
(Aina-Mumuney et al 2008).

Fetuses with defects in
platelet number or function
are at significant risk for
potentially fatal bleeding
from the puncture site.

Because of the low risk of
bleeding from the sampling
site, intrahepatic vein
sampling has been proposed as
the optimal technique for FBS
in cases of suspected fetal
thrombocytopenia.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
Tt TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOKEVINONG. ..

Intrahepatic vein fetal
blood sampling has some
advantages compared with
cordocentesis, including:
Lack of need for immediate
laboratory support to
confirm the fetal origin of
the sample and certainty of
the venous origin of the
sample



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
Tt TV EVOONTOTI®Y) PAEPL
TAEOVERTEL TNG
OUPAALOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
NIXQOTEQNS OLAPUYTS
aipaTog uerd v eméuPoon
(Aina-Mumuney et al 2008).

Intrahepatic vein: The
negligible risk of
streaming from the
sampling site makes
intrahepatic vein
sampling an appealing
alternative to
cordocentesis In cases at
risk for fetal
thrombocytopenia.



Eopevvntuira otouyeio
£0ELEQLY OTL M) MY
aipaTog amo TV
evoonmoTixy] ¢rEPa
TAEOVEXTEL NG
OUPAMOOKEVTNONG
OTOY VITOYLOLCONAOTE
gupouixi
Oooupomevia Aoym
NIXQOTEQNS OLOPUYNS
alpnaTog HETd TV
enéuPaon (Aina-
Mumuney et al 2008).

Fetal thrombocytopenia
L. Porcelijn ?, E.S.A. Van den Akker ®, D. Oepkes “*

@ Department of Immunohaematology Diagnostic Services, Sanquin Diagnostic Services (CLB), Amsterdam,
The Netherlands

b Department of Obstetrics and Gynaecology, Onze Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands
© Department of Obstetrics, Leiden University Medical Centre, Leiden, The Netherlands

Seminars in Fetal & Neonatal Medicine (2008) 13, 223—230

Knowledge of several aspects of immune-
mediated thrombocytopenia has grown
substantially over the last years. The
molecular genetics and the exact position on
the glycoproteins of most of the important
antigens are known.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
Tt TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOLEVTNONG...

Case Reports > Medicine (Baltimore). 2021 Jun 18:100(24):¢26092.

...prenatal diagnosis of fetal
alloimmune thrombocytopenia...
Diagnoses: The fetal cord blood
test revealed a normal
hemoglobin level but severe fetal
thrombocytopenia

Intrahepatic vein is
often used as a second-
line approach in cases
of failed cordocentesis,
but some centers have
started using it as first-
line procedure for the
reasons discussed
above.



BIBAIO
MAIEYTIKHX

-

OYZIOAOTIA THEZ KYHZHE
KAI MA©OAOTIA MHTEPAZ EMBPYOY

AgV avOQEQETOL OLOTL:

DESMOS DICITAL

the risk of
intrahepatic vein -
related fetal loss
specifically in low-
risk cases is not
known.



3, EINIMAOKEX

H ouyvomyra eupouixng ommAelag elvar me-
otmov 2%, ahha. pmogel vo. mowkthher ova-

hoya (e TV epbouixn %0T00TCON, MO

otepevvara 1y ovriperamiCetaw (Gillen-Gold-

stein et al 2003).

A major difference between
FBS and venipuncture in
children and adults is the
relatively high degree of
procedure-related risk: FBS
can have lethal
complications.



3, EINIMAOKEX

H ouyvomyra eupouixng ommAelag elvar me-
otmov 2%, ahha. pmogel vo. mowkthher ova-

hoya (e TV epbouixn %0T00TCON, MO

otepevvara 1y ovriperamiCetaw (Gillen-Gold-

stein et al 2003).

Fetal loss — The risk of
postprocedure pregnancy
loss appears to be...to 1.9
percent.

The risk of fetal loss is
substantially higher in:
-the abnormal fetus
-sampling from the fetal
heart



3, EIIMAOKEE

H ouyvoma euouieng amlelas
olmov 2%, MG unogel va 2o 7\7\ el (-

oy e Ty euouin araotaon, 2o

ovepevverrn  overcmiCeran (Gilln-Gol
sein et al 2003).

Since evaluation of amniocytes or
chorionic villi can often provide similar
information as fetal blood, FBS should
be limited to clinical situations in which
use of lower risk diagnostic procedures
(ie, amniocentesis, chorionic villus
sampling) does not provide adequate or
sufficiently timely diagnostic

information.

Bleeding, bradycardia, and infection, all of
which may be life-threatening, are the major
fetal complications associated with
cordocentesis.



Maternal complications unrelated to the pregnancy are unusual.

BIBAIO Cord hematoma is generally asymptomatic. No
M AIEYTIKHZ relationship was documented between the size of the
| hematoma and either transient fetal bradycardia or

/( 4 bleeding from the cord puncture site.
¥ There is no consensus as to the clinical indications for obtaining
\‘ preprocedural and postprocedural maternal blood samples to
! quantify the volume of fetomaternal hemorrhage. The author does
OYZIOAOTIA THE KYHEHE not order these tests. UpToDate 2022

KAI MIAGONOTIA MHTEPAE EMBPYOY : o . . :
Vertical transmission of infection — Invasive procedures such as

; FBS in patients with chronic hepatitis or infection with HIV
AgV avodEQETaL place the fetus at risk of procedure-related vertical transmission.
oLoTL: Based on review of the literature on amniocentesis in these
patients, this risk is probably very low.

DESMOS DIGITAL




There are three types of Preimplantation Genetic Testing (PGT)

1. Preimplantation Genetic Testing for Aneuploidy/PGT-A,
2. Preimplantation Genetic Testing for Monogenic [single-gene] disorders/PGT-M),

3. Preimplantation Genetic Testing for Structural Rearrangements/PGT-SR)



KEPAAATO
IIPOEMPY TEY TIKH
IFENETIKH ATATNOQSH

Onwg avopEQOBN®E EXTEVIC 1oL OF TRONYOVUEVO REPAAOLAL, OL
QOLOUNTLXES YO WUOCWUKES VO UAALES 1) AVEVTTAOELOLES, ELVOL OL
OVVNOEOTEQES YOWUOOWMUNES AVWUAALES RO EUPOAVICOVTOAL LUE OYETIRA
UEYAAT oUYVOTNTO O VOO OTVO WAQLOL, KUQIMWS YUVALKDV
ueyorteQV TV 40 €TV, AAAO 08 LEYAAO TOOOOTO %Ol OE EUPoua
OV TEOEEYOVTOL OO VIoonBovuevn avamoaymyn (T.y.
EEWOWUATLAT YOVILUOTTOIMOT) UE QTTOTEAECUO. TN W EUPVTEVOT] TOUG
UETA TNV eUPoroueTadood.



Elval yaoortnolotino, ovupwvo ue
UEAETEC TTOV €YOVV YiVEL O€ EuPoua o
TEOERVY AV OLTTO

£EWOMWUATLXT] YOVLUOTIOIMOT), OTL
MEQLTTOV TOL LOA OTTO AVTA GEQOVV
AVEVTAOELOLES OXOUN KO O€ YUVOIRES
NAiog rEoTeENS TV 35 ETOV.
AvTOC €lval ®noL 0 AOYOC oV O
TEOEUPUTEVTIROG YEVETIROC ENEYYOC
AOYLOE VO EPAQUOCETOL OLTTO TTOAAKL
REVTOO TTOYROOULWGS KOL OTOYEVEL OTO
VO UETAPEQOVTOL OTT) UNTEO. LOVO TO.
EVTTAOELOLKOL EUPoua.

Preimplantation Genetic
Testing for Aneuploidy (PGT-
A)

UNPROVEN
INDICATIONS
PGT-A to improve
pregnancy outcome
for patients
undergoing IVF.

UpToDate 2022




Elvow yapoaxtnolotind, cvupwva
UE UEAETEC IOV €Y OVV YIVEL O€
eupova mov mEoERLVYP AV Ao
EEWOMUOTIXT YOVLUOTO(N O, OTL
TEQLITOV T WOG OO VT
GEQOVV AVEVTAOELOLES OXOUT HOLL
O€ YUVOIrES NAKIOG UrQOTEQENS
TV 35 etv. Avtdg Elvol ®oL O
AOYOC IOV O TROEUPVTEVTIROC
VEVETLROG EAEYY OGS ALOYLOE VO,
epaouoletal amd ToAG rEVTQQ
TOYROOMGS KO OTOYEVEL OTO VO
LUETOPEQOVTOL 0T WNTEO. WOVO T,
eVTTAOELOLXG. EuPova.

Preimplantation Genetic Testing for
Aneuploidy (PGT-A)

Compared with in vitro fertilization (IVF) without PGT

for aneuploidy (PGT-A), IVE with PG T=A did
not clearly improve the

cumulative live birth rate (dds

ratio [OR] 1.05,95% CI 0.66-1.66), live birth rate after
the first embryo transfer (OR 1.10,95% CI 0.68-1.79),
or miscarriage rate (OR 0.89,95% CI1 0.52-1.54) in a
meta-analysis of randomized trials.

Cornelisse S, et al. Preimplantation genetic testing for
aneuploidies (abnormal number of chromosomes) in in
vitro fertilisation. Cochrane Database Syst Rev 2020,
9:CD005291.



H Peitionon Tov m0000ToU EMTUYOVS
ENPVTEVONC, 1] LEIWON TOV TTOCOOTOV
QAUTOUC TV ATTOROADV, 1] UEIWOT TNG
mOavVOTNTOC YEVVNONG TTOLOLOU UE
YOWUOOMUAT) VO UaAla ®oBWS ®ow M
AVENOT TWV YEVVIIOEWV VYLDV
TOLOLDV ALTTOTEAOVV ONUOVTIXAL
TTAEOVERTT|LOTOL TOV
TEOEUPUTEVTLROV YEVETIXOV EAEYY OV
®OL EVIOYVOUV TNV ATTOYN VL0 TN
YOMNOLUOTNTA TOV.

UNPROVEN INDICATIONS

Recurrent IVF
implantation failure —
Despite the transfer of
multiple morphologically
normal embryos, some
patients do not achieve
pregnancy...There are no
data to support a
recommendation to
perform PGT-A to
enhance pregnancy rates in
these patients.



H PBeltimon tov mocootov
EMTVUYOVC EUPVTEVONG, 1] MELMOT)
TOV TTOGOOTOV CUTONATOV
amofolmv, N ueiwon e
mOavVOTNTOC YEVVNONG TTOLOLOU UE
YOWUOOM AT VW UaAio »oBme #al
N AVENOT TWV YEVVICEWYV VYLDV
TOLOLDV OLTTOTEAOTVV ONUOVTIXAL
TTAEOVERTT|LOTOL TOV
TEOEUPUTEVTLROV YEVETIXOV EAEYY OV
ROL EVIOYVOUV TNV ATTOYN YLOL TN
YOMNOLUOTNTA TOV.

UNPROVEN INDICATIONS

The increasing prevalence of
infertility and miscarriage with
advancing maternal age 1s
attributed, 1in large part, to the
increasing prevalence of
aneuploidy, including more
complex aneuploidies (eg, involving
two or more chromosomes).
Available evidence does not
support the use of PGT-A to
increase the probability of a live

birth in older patients undergoing
IVF.



O EOEUPVTEVTINOC YEVETIROC ENEYYOC
TTOLQEYEL TT) OVVATOTITO. YEVETIRNG
OLAYVIONC O€ EUPQual o
TEOAVITTOVV OLTtO VItoonBotuevn
AVOITTOLQ ALY WYT) UE OROTO TNV ETMAOY
®alL EUPEUoOUETAPOQE TV VYLDV
euPovwv. O éheyyoc
TOOYUOTOTOLELTOL YLO TNV AVIYVEVO]
LU TIXOV LOOUOCOULLODY
avouoMov (Preimplantation Genetic
Testing for Aneuploidy — PGT-A)....

UNPROVEN INDICATIONS

The increasing prevalence of
infertility and miscarriage with
advancing maternal age is
attributed, 1in large part, to the
increasing prevalence of
aneuploidy, including more
complex aneuploidies (eg,
involving two or more
chromosomes). Available
evidence does not support the
use of PGT-A to increase the
probability of a live birth in older
patients undergoing IVF.



Preimplantation Genetic Testing for Aneuploidy (PGT-A)

The goal of PGT-A 1is to identify embryos with de novo aneuploidy,
in embryo(s) of parents presumed to be chromosomally normal.
Theoretically, avoiding transfer of these embryos will reduce the
risk of miscarriage and complications related to pregnancy failure.




Preimplantation Genetic Testing for Monogenic (single-gene)

disorders (PGT-M)
The goal of PGT-M is to establish a pregnancy that is unaffected by

specific genetic characteristics, such as a known heritable
pathogenic variant carried by one or both biological parents.



Preimplantation Genetic Testing for Structural
Rearrangements (PGT-SR) — The goal of PGT-SR is to
establish a pregnancy that is unaffected by a structural
chromosomal abnormality (translocation) in a couple with
a balanced translocation (distinguishing normal noncarrier
embryos from balanced carriers).



IVF 1s required as part of this process
even though many of these couples have
no known difficulties conceiving a
pregnancy. UpToDate 2022



IVF 1s expensive, and associated with risks, such
as ovarian hyperstimulation syndrome and a higher
frequency of some adverse pregnancy outcomes
(eg, low birth weight) compared with natural
conceptions. The inconvenience, risks, and
expense of PGT limit the utilization of this
technology to couples at risk of transmitting a
genetic disease. UpToDate 2022



PROCEDURE
Obtaining DNA for analysis
Blastocyst biopsy — The blastocyst (=5 days

following fertilization), usually contains more than
100 cells.



To obtain genetic material for analysis, a laser, acid
solution, or a sharpened glass needle 1s used to create
an opening in the zona pellucida. Cells from the outer
layer of the blastocyst destined to form the placenta are
extracted using a small pipette and gentle suction or by
gently compressing the blastocyst to extrude the cells
through the opening.




Usually, =five cells are removed to
limit disruption to the developing
placenta. However, =30 cells can be
removed without compromising
blastocyst viability.



Compared with other techniques for
obtaining preimplantation DNA,
blastocyst biopsy 1s the least disruptive
to subsequent development while
providing the most DNA for testing,
which reduces the possibility of
diagnostic errors.



If 1n vitro culture time 1s extended to day =5, only
25 percent of embryos survive to form good-
quality blastocysts 1n vitro. Therefore, extended
culture to the blastocyst stage for PGT may
increase the number of patients who have no
embryos suitable for biopsy or transfer and may
result in fewer embryos available for testing,
transfer, or cryopreservation. However, the use of
day 5 embryos is increasing in IVF programs.



Polar body biopsy — In countries where biopsy
of an embryo 1s not permitted, genetic analysis of
polar bodies 1s an option since their genetic
composition 1s predictive of the genetic
composition of the oocyte. Removal of polar
bodies 1s not harmful to the oocyte since they are
a byproduct of cell division.



Polar body biopsy 1s only useful for evaluation of
maternally inherited mutations. The genetic
composition of the oocyte can be inferred from
analysis of the first and the second polar body.



IMoopaon I ywols emytoouo
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