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https://www.youtube.com/watch?v=5GM3ea20Vow



https://www.youtube.com/watch?v=5GM3ea20Vow

Kataypaon Npoypaupatwyv AEloAdoynong

IATPAKHXZ T'EQPTIOX :: MEAOX AET
2 XOAH EMIETHMQN YTEIAX KAI TIPONOIAL :: TMHMA MAIEYTIKHXZ

XXOAH EMXTHMQN TMHMA 3 OYZIONOTIA THE AlA ZQYHY 12/01/2023 15:15
YTEIAX KAITIPONOIAZ MAIEYTIKHZ KYHXHZ [M-3060] AIAAZKAAIA



https://www.youtube.com/watch?v=16enC385R0w
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Kara Tnv KuTTapkn dwaipeon Tou
(WLKOU KUTTAPOU, TA KEVTPLOALL
Microtubules dumhacaovral (PTLaXVOLV VEQ
avTiypagpa) Kat To KEVTPOcWHa
dwarpeitat. To anoTéAeopa sivan N
orapén 6U0 KEVTPOCWHATWY
KaBeva ano Ta onoia €XeL ANO £va
(euyapt KevTploAwa. Ta dvo
KEVTPOOWUATA HETAKLVOUVTAL
6TOUC avTiOETOUC TTOAOUC TOU
TIUPNHVA KAl A0 KABE KEVTPOCWHA
Ol HIKPOOWANVIGKOL AvamTOoOoVTaL
Centrioles OnHoVpYWVTAC Hia ATPAKTO
(0ikTUO) N OTOi Elval UTEHOUVN
yla ToV SLaywpLopo Twv
OLMAAGHEVWY XPWHOCWHATWY OTA

Centrosome 500 BuyaTpLKa KOTTApA.
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Metddoaon I
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Metddoaon I

Kara tnv KuTTapiki) dwaipeon Tov
(WLKOU KUTTAPOU, TA KEVTPLOALL
dunAactaovrat (pTidyvouv véa
avTiypagpa) Kat To KEVTPpOowpa
dwapeital. To anoTENEoHA givat n
onap€n 600 KEVTPOSWHATWY KaBEva
ano Ta omoia £xeL ano €va {evyapt
KEVTPLOALA. Ta dU0 KEVTpOcWHATA
HETAKIVOUVTAL 6TOUC AVTIBETOUC
TLOAOUC TOU TUPHVA KAl Ao KAOe
KEVTPOOWHA OL HLKPOGWANViGKOL
avanTuocovTal dnHIovpywvTag pia
arpakTo (dikTLO) N OTIOiA Elval
UTELOLVN YA TOV SLAXWPLOPO TWV
OMAAGHEVWY XPWHOCWHATWY 0T
400 Buyarpika KOTTApPA.



Avadpaon |

Kara tnv KuTTapiki) dwaipeon Tov
(WLKOU KUTTAPOU, TA KEVTPLOALL
dunAactaovrat (pTidyvouv véa
avTiypagpa) Kat To KEVTPpOowpa
dwapeital. To anoTENEoHA givat n
onap€n 600 KEVTPOSWHATWY KaBEva
ano Ta omoia £xeL ano €va {evyapt
KEVTPLOALA. Ta 800 KEVTpOocWHATA
HETAKIVOUVTAL 6TOUG AVTIBETOUC
TIOAOUC TOV TVPIVA KaL ano KAoe
KEVTPOOWHA OL HIKPOGWANVioKOL
avanTuocovTal dnHIoVPywVTaG pia
arpakTo (dikTUO) N OTOiC Elval
UTELBULVI yLa TOV HLAYWPLOHO TWV
OLMAACHEVWY XPWHOCWHATWY OTA
400 Buyarpika KOTTApPA.



, Apa, kara T
Tehopaon I ueiwon I,
onuovpyouvTal 2
vTTAapa




Avatpeon

Ao, #oTd T
ueioon I,

onuoveyNOnxzay
2 ®ivTTO00

Katd tnv ®uttaguxr) dlatpeon Tov
Cwwmol ®UTTAQOV, T KEVTOLOALLL
Oumhaotdlovial (GTidyvouv véa
avTiyQopa) roL TO REVIQOOMmUL
oloupeiton. To amotéleopa eival 1
VIT0LEN OO REVIQOOMUATWV
7©0.0€va oo Ta omoia £xeL oo Eva
Cevydol xevrowoha. Ta dvo
HEVTQOOMUOTO LETAXLVOUVTOL
OTOVC 0vTiBETOVC TOAOVC TOV
TVENVO ROl AtO ®AOe *EVIQOCWUAL
Ol LUXQOOMWANVIOHROL
AVOTTTVOOOVTOL ONWOVQYWDVTOS WO
AtEaxTo (OIXTVO) 1 OTolOL ElvoL
VIEVOVVN VIOl TOV OLOLY WOLOUO TWV
OLTTAALOUEVOV YO WUOCOUATWV OTO
Ov0 BuyaToLrd ®UTTAQO.
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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)



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 2021



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.



It 1n vitro culture time 1s extended to day =5, only
25 percent of embryos survive to form good-
quality blastocysts in 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 1s 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 interred from
analysis of the first and the second polar body.



Meoodaon




If the mother 1s heterozygous for a known mutant allele, division of the diploid
primary oocyte at meiosis I may result in a normal ("wild-type") secondary
oocyte and a first polar body with the same mutant allele as the mother.




If the mother is heterozygous for a known mutant allele, division of ~ This oocyte

the diploid primary oocyte at meiosis I may result in a normal ("wild-
type") secondary oocyte and a first polar body with the same mutant

allele as the mother.

diploid primary
oocyte

would be
used to
achieve
pregnancy.

polar body with

normal secondary§l the same mutant
oocyte allele as the

mother




This oocyte
would not be
used to achieve
pregnancy.

Polar bodies that demonstrate normal alleles are
presumed to be associated with oocytes that have the

mutant alleles:

i\

oocyte that has the
mutant alleles

diploid primary

1 ith
oocyte polar body wit

normal alleles
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EMBPYOXKOIITH>XH

I'ENIKA

Elvol pida OLayvomoTixt] (ol €TTESATLHT)) EV-
QOUNTOLA EEETAOCT), JTTOV £YEL GHOITTO TTV TLL-
LLOLTLHY) OV VNO WS €EE€TAOCT] TOU €UfOVOUV AL
TOU TTAAHOUVVTA ATTO TTOATV HOVTA UE PLHOO
OITTLHO TTEOILO. TO TEAEVTAIO ATTALTEL EEELOL-
HEVUEVT] OUVTIATNYPT] TOU TL PBAETTEL HAVEIS HATX
TNV €&€toorn. ETtouL, Wrtooel v JTLOTOITOL-
NOOVV VITEONYOVOAPLHA EAEYUEVES OV LA
Aleg, OTTWC AAVYOYELAO HAL AVHOOCTOMA,
OUVOTTAACTLHA 1] TTOATV HOVTA OAHTUAA H.AJTT.



CaseReports > Ann Trans! Med. 2021 Jan9(2):183. doi; 10.21037atm-20-8223,

Prenatal diagnosis of harlequin ichthyosis by

ultrasonography: a case report

Niao-Jing Zhou ", Yu-JieLin 2 Xi-WeiChen ! Ji-Hua Zneng ® ing-Je Znou




Autosomal recessive congenital ichthyosis
is a genetically and phenotypically
heterogeneous group of skin disorders,
including harlequin ichthyosis (HI). HI is
the most phenotypically severe autosomal
recessive congenital ichthyosis associated
with the mutation of the adenosine

triphosphate-binding cassette subfamily
A member 12 (ABCA12) gene.



Until the ABCA12 gene was identified as
the pathogenic gene, prenatal diagnosis
of HI had been performed by the invasive
techniques of fetal skin biopsy. Now,
advances in ultrasound technology and
fetal DNA-based analysis have replaced
it. The mortality rate is markedly high
and prompt; prenatal diagnosis of
neonate HI is critical for appropriate
perinatal and postnatal management. It
is also essential to prepare parents for
future pregnancies



H emte u[}at u.n’l Arterio-arterial (AA) anastomoses

€ ﬁ VOOXOTING appear as dark tortuous vessels that
Hpe o connect the twin circulations on the

YOY|OLULOTTOLELTOL OT|LEQC.  surface of the placenta.

OTO (n')vﬁg() uo Veno-venous (VV) anastomoses are

/ Y rare. When present, they appear as
HETOY VTGO 0iov AL relatively straight vessels that course

0€ 0LOV uo 0TToVv UE T between the two fetal circulations on
ﬁ(n'] Oc1 TS ®OL T1) the placental surface.

ol B 00EL Vo Arteriovenous (AV) or venoarterial
L0 01] SasE St 0 0Ll (VA) connections appear as a single

ViVSt 98@ MOJ‘H]%(O& TOV vessel originating from the donor or

ayyam:—cdw recipient; this vessel disappears into
/ the placental mass and a second

OVOUOTONMOEDYV 0TV . : . .

) vessel in immediate proximity of the
EMPOAVELX TOV disappearing vessel can be traced
n}vaxot")vta. leading back to the co-twin.

UpToDate 2022



H emepforinn
EUPOLOG1OT O

YO GLUOTTOLELTUL CT|ULEQX
0TO GUVOQOUO
UETAYYLONS OO OLOVUO
o€ OLOVIO OTTOV UE T1)
Pondera Tc »ou
yonon laser uropei vo
viver Ogguomio Tov
oYY ELOKDV
AVOOTOUMOEMY OTV
EMPAVELN TOV
TAOKOUVVTI.

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.



Twin-twin transfusion syndrome: Management and outcome

.twin circulations on the surface of the placenta. Often, pulsating color changes can be seen by
fetoscopy as the blood components of the two twins oscillate in the vessel. Veno-venous (V)

anastomoses...

Twin pregnancy: Management of pregnancy complications

..develop in the nonpresenting twin sac, especially after invasive procedures (eg, amniocentesis,
fetoscopy). Several studies have looked at perinatal outcome after preterm prelabor rupture of

membranes (PPROM) ...

Congenital diaphragmatic hernia: Prenatal issues

..<d5 percent with liver herniation). Ideally, the occlusion is reversed at 34 weeks, usually by fetoscopy
or ultrasound-quided puncture, and the pregnancy is allowed to continue, but reversal can also be ...
Multifetal pregnancy reduction and selective termination

..monochorionic twins include open surgical procedures (via hysterotomy), endoscopic procedures
(fetoscopy), and ultrasound-quided needle techniques. Regardless of the approach, the most common




‘Ortmwg AL OE AAAES OLAYVWOTLHES e O-
OOUVC, N AVAITTUETY] AETTTAV OITTLHDV GUOTT LA -
TWYV OCUVETEAECE OTTNV EVHOAOTEQY] HAL
AOPAAECTEQTY) EXTEAEOT) TNGS LEOOOOUVL. I1éEvTE
OEHOAETIES TTOLV, 1] EEETACT] AVTT] YLVOTAV UE
ELOLHA HATAOHEVOOTLEVO COATNVA OLOLULETOOV
10 YLALOOTODV HOL LE ATTAQOAITNTES JTTQOVITOOE-
OELS TT] OLACTOAY] TOU TOAYTIAOU TNS UWNTOOS
HOLL TY) ONET TOU €UBOUVTHOUV OArOV. TOoeElg Oe-
HOLETIES JTTOLV, 1] EEETOOT] AV TT] YLVOTAYV "OOHL-
LLAOCTLHA" OLULECMS TTOLV TV HOALOAQULHT) TOLLY].
2TA ALECWS ETTOUEVA XOOVLAL, LLE OLAOOYLHES
TOOJITOJITOLT|CELS NOT] VITAOYOVTWYV OQYAVWV
(LE OLAPOOES OVOUATOAOVYIES) EviIvayV BLoYyieg
EFOVTHOUV OLEQUATOS HOL ANYT] APULATOS ATTO
OMULPAALHA T] TTAAHOVUVTLOHA AYYVEIX EVAD EYUVE
HATOOOWTN 1N CNUAVTLHT] LELDOT) TOUV EVOOVG
TOU OQYAVOU JTAQATT|ONONS.




H oot AqyYn enPovizov aiporoc,
TTOLV OLTTO TOV TOXETO, EYLVE OO TNV
TOLYLOELOLXY) XUXAOPOQOLX TG
moofdAlovoos noipas Tov enpovov
UETA OLITO OLOLOTOAN TOV TOUY1AOV
7ot 0NEN ToV vuevoy. o vo yiver
aUTI] 1] ANYN), TTEETEL VO, EYEL
moonyn0ei empepainon emreipevov
TOXETOV.



H Myn umopel va yiver omevOeiog
a0 TO ZOAVIO 1] TOUS YAOUTOUS
(OLOLUETOV AUVIOGLOTTIOV) LKL O
TOAYNAOS TOETTEL VAL £YEL OLALOTOA)
TovAdyLotov 2 cm (Symonds &
Symonds 2004). H Aqyn eupovizov
alpLaTOS UE CUTOV TOV TOOTTO,

YO CLULOTOLELTOL VLN TY] LETON O] TOV
eufovirov pH (Beckmann et al
2002).
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AHWYH EMBPYIKOY AIMATOX
(IPOXBAXH XTHN EMBPYIKH KYKAO®OPIA)

H My euPovizot atpotog xotd v
TOOYEVVITIAI TEQI000 OLTTOUTEL OLOKOLALOK)
TQOOTEACOT KL EYIVE CLOYIXAL YLOL TN OLL-
YVOOT) 00PAQMV %ANQOVOLKMY VOOWV e
TV TQOOTTIXT) TNG OLOKOTG TS %UNOMG ALV
10 £UPoUO elye mpoopAnOet.

[evind, 1 ueBooog epappoletan amd ™
181 €fO0uA00 TNG ®IMONG (0LV %OL EYOUY CVOL-
(pelel Mpers o€ punpoTepes nhuleg %imong).

|

etal blood sampling

FBS) refers to three

echniques used to gain
access to fetal blood:

cordocentesis (also
nown as percutaneous
umbilical blood
sampling), intrahepatic
lood sampling, and
cardiocentesis




VS ®ou 1)
TNV EXTELEDT)




1. ENAEIZEIX

1.1. ALy vOOTI®ES

H nédooog umwopei vo epoonootel
YLOL T1] OLALYV( O] YOVIOLUAMDV
OLOTAOUY MV, TNV EXTIUN O
Proynuizomv 1 e TtoAoyYIXmV
TOQOUETOMV (T AVOLUIOGS,
Ooouporvromeviog zot vroging),
gupouirns Aoiumeng ».Am.

INDICATIONS

Fetal blood is sampled to aid in
the diagnostic evaluation of
fetal disorders.



e OcoVv apoQd TOL YEVETIRA VOOT)-
uoto, AN epPouinot aipotog
VIVETOL OT|UEQOA OTTAVLOTEQC. YLO
TEOYEVVITIXT OLAYVMOOT AVTDV TWV
VOOT|ULATWV O€ OYEOT) UE TO
mo.eAOOV. AVvTO ovuPaivel OLoTL
TOAAG. OLTTO QUTA TOL VOOT|LULOLTO!
OLOLYLYVID OROVTOL OT|UEQOL OE
TPOYEVEOTEQEC EPOOUAOES TNG
®UMNOMC UE TN X oNon ueboowv
ueAétng tov DNA. Eo® vrdyovral
OL 0LLOCPoLELYOTTadELES, TTOV
UETOPLPACOVTAL UE CVTOOM UWALTLX
VITOAELTTOUEVT) XA QOVOLUXOTNTOL
(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



* AV %01 VITAQYOUV OLAPOQES EUUETES LUE-
0000l exTLUNONG TG EUPOVINTS Avoupiag, 1)
OQLOTLXT) OLGYVWOT) TIQLY Ol UETAL TOV TOKETO
UTTOQEL VOL YLVEL UE LETONOM TNG CUYREVTOW-
0NgG TNG ALUOTHaQLVNG (0TmE o€ evanodnTo-
moinomn otov modyovro Rhesus).

Confirmation of severe
fetal anemia suspected
because of elevated
middle cerebral artery
peak systolic velocity is
a common indication
for FBS.



Volume of fetal blood samples and
collection tubes for laboratory studies

Enieoiomaorkeiouos g et
A VIOEOGJOQEL Y 106 L VLA T et | Tube content  Sample volume, mL
0E T g o

Blood gas analysis Heparinized syringe 0.3
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Oxygenated blood is carried from the
placenta to the fetus through the umbilical
vein, whereas

blood rich in carbon dioxide eliminated by
the fetus returns to the placental circulation
through the umbilical arteries.
Consequently, venous cord blood gas
analysis mainly reflects placental
metabolism, whereas arterial sampling more
accurately reflects fetal metabolism.



/

Ene wonnam%)\ 040; o
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Veins are more compressible than
arteries. Thus, in umbilical cord
compression, venous flow from
the placenta to the fetus
decreases more than arterial flow.
To meet their metabolic demands,

-~ fetal tissues will respond by

Increasing their extraction of
oxygen. Consequently, there is
more carbon dioxide eliminated
through the umbilical arteries



Since fetal CO2

t ied by th it
o Billoal arieee] Normal values for etal umbilial cord gases

the expectation is
that arterial cord
blood gas will be

e

Umbilical artery :  Umbilical vein

sgymes W 6 Laatierei®
‘éz?;fu‘él‘l’;g blood = p, 55.&30.4 mmHg {14410 nmHg ﬁfp: ,‘\pénT’::::ﬁf; g:' o
f;?nwﬁ‘?;:f; ‘i’;‘ith Peo, §32.4J66.0 mm g §27.0-49.4 mmHg Te yapnAOren

S ugnmhorepo pH
cord arterial pH is XapnAotepn migon CO,

~7.25, and the
mean cord venous
pH is >7.30.
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* Emfepfaimon 1] aworieronog eufovixng
AOIUMENS NETA ALTTO AOTUMEN TS UNTEQUS
WITOQEL VO YIVEL UE TNV XA TAAANAN
OLEQELVN 01 TOV enPovirov aipotos. Me
TOV TOOTO CUTO UTOPEL VO OV VEVOEL 1)
Lo eupourzn IgM 1) vo aviyvevOei
veveTizo vixro ue PCR. Béfoua, 0ev mpemet
VO AMJOUOVOUUE T1] OLOL.POOA METAED TG
LOAUVOS %Ol TS TOUYUOTIANGS
TOOGPOANG, ONAXOT] TNS OVOLAOTIANG
PraPnc. EEeTtaon Tov eufouirov aipoatog
OEV YOELACETOL 0LV TO LTTOTEAECUOTA TG
EEETAULGS TOV CLUVLOXOV VYOOV CUUPOVOUV
UE TO VEQNYOYOUPLXO EVOTUNAT,



1.2. OgpomevTinés

H &yyvon otnv eufouixn
®UrAoQooio ExeL amooeLydei
LOLOLITEQQ OLTTOTEAECUOTIXY] OEQOI-
MELOL OE OQLONEVES HATAOTA.OELS.
KA0.o120 Togdoetyuo amoTeAEL 1)
gupouvirn avolpio WOV WITOPEL VO
OVTLUETMITLOTEL UE EVOO Y YELAKT)
UETAYYLOT] TTOOLOVIMYV TOV QLNOTOG.
'‘ET01, 0€ 1600.VOGOTT0iN 01, NE
UETOLO 1] 6OP OO VOQMTTN, TTOETEL VO
EEETUOTEL TO EVOEYOUEVO TOV
AUECOV TOLETOVU (ALOYETO OLTTO TNV
NI XU 0NS) CUYHOLTIAA UE TNV
OUPAMOOKEVTION XOL TNV
EVOOUNTOLO LETAYYLO QINATOS
(Iatodxnc 2011) otV oudpoiix
OAEPa ToU guPovov.

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



H uerdyyion cwponetarhiov
0€V givoul ovvN0ms amooExTI)
OLOTL 1] WxP1) EMPimoN TV
OLLUOTETOALMV QLTTOUTEL OUYVES
UETAYYIOELS YLO T)
010 T EN 0N TS ENPEUIxNg
TOGOTNTUS TMV
otuomeToAlmv. No onuetm0ei
EMIONG OTL TOL EUPOUVO NE
Ooouporvronevia egovv
UEYOAVTEQO #IVOUVO
QLUOQOUYLUS XOTA TNV
EXTELEOT] TS CLLUOAMIOG.

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
AlloImmune
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.



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

Onog %o 0TV
CLUVLOTTOLQOXLEVTI| O], OL
%IVOUVOL 00 TN ANy
EUPOUVIXOV CLINATOG
aPOOOVY XVPILMS TO
EUPOVO %o TOAV
AYOTEQO T UNTEQC.



H eufouix
aoovluia, Tov
001)YEL 0€ eUPOLIXO
VOO X0 TTOV OEV
OVIOTOXQLVETOL GT|V
OLOTAAXOVVTLOX
01000 TOV
aAVTLOLEOVOIX OV
Goouar®V NITOYEL
ovyvd vo. 0L00mOEel
UE EVEDT)
avTLoEoVO OV
GooUArOV HEGQ
otV EUPOuixr
2VrA0PoQio.

Review > ltal J Pediatr. 2020 Feb 12:46(1):21. doi: 10.1186/s13052-020-0785-9.

Fetal arrhythmias: prenatal evaluation and
intrauterine therapeutics

If maternal transplacental
treatment fails, intraumbilical,
intraperitoneal, or direct fetal
intramuscular injection of
antiarrhythmic agents can be
attempted.



BIBAIO Bradycardia — Transient

M AIEYTIKHZ fetal bradycardia is reported
in =5 % of fetuses undergoing
{2 FBS. Most cases resolve
(; without intervention within
N\ ) five minutes.
r

OYZIOAOrIA THE KYHZHE
KAl MA©OAOTIA MHTEPAZ EMBPYQOY

AgV TTEQLYQAPETOL OLOTL

DESMOS DICITAL



2. IIEPITPA®H THX
MEOGOAOY

H Ay Ttov gupouizov
QUUOTOS WITOPEL VA YIVEL
ATTO 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
MAIEYTIKH2

:

F

OYZIOAOrIA THE KYHZHE
KAl MA©OAOTIA MHTEPAZ EMBPYQOY

ITeQLyQaPpETOL G TTOQOUOLES
eMeUPOTIRES TEYVIRES

DESMOS DICITAL

PROCEDURE

The maternal abdomen
is prepared with an
antibacterial solution
and draped. Aseptic
technique should be
used.



BIBAIO
MAIEYTIKH2

&
\%"
\\‘\\w )

OYZIOAOrIA THE KYHZHE
KAl MA©OAOTIA MHTEPAZ EMBPYQOY

Evvositon oTu:

DESMOS DICITAL

Site — Prior to fetal viability,
FBS can be performed in a
room used for sonographic
examinations or in a labor
room. After viability, the
procedure should be performed
in proximity to an operating
room Since an emergency
cesarean delivery may be
required if nonreassuring fetal
heart rate patterns develop
during or after the procedure.

UpToDate 2022
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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
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Infection — The maternal risk
from FBS is minimal.
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KAl MA©OAOTIA MHTEPAZ EMBPYQOY
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Assistants — Many operators
prefer to insert the needle while
holding the transducer
themselves.

Other operators prefer to be
guided throughout the
procedure by an assistant.
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Modified needles with silicon
coating of the bore have been
shown in vitro to result in a
significant increase in flow rate
and lower clot formation.
Needles designed to optimize
sonographic visualization (eg,
Cook OBGYN) are also
available. A clear benefit of
these new designs has not been
clearly demonstrated

(UpToDate 2022).
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Eom »oL 0g®eTd 1oovi
VITOLOYEL CVUPMVIQ, OTL 1)
OUPOAAOOLEVTN O] LATW
ATTO VITEQNYOYOAPLKO
ELEYYO ELVUL ALOPOAAECTEQT).
H né@ooog epaponoCeton
ovvi0mg neta T 18n-191)
gpoondon TS #UNONS
(TOOXTIRA OVVATI] X0l AOY®
TOV EVPOVS TOV OUPAALOV
AOOOV)

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 AMyn 010 To onueio
EL60O00V 0T0 EUuPovo uropei
VO GUVETTAYETOL TTROPANnaTO
OL0TL 1] 2ivN o1 TOV EUPovov
UETA TV TUQUKEVTIOT)
WITOQEL VO, ELVOLL EMAIVOUVT).
H Inyn amo ehev0eon ehna
TOETEL ETTLONS VUL
aropevyeron. H emeufaon
VIVETOL ALOPAALEGTEQO UE T1)
yonon Pehovaov 25 G (gauge-
oausronue) (Kawakami et al
2008).

...the stability of the
abdominal insertion site
is at risk if the fetus
moves. UpToDate 2022



H Ayn o0 To onueio
EL0000V 0T0 EuPovo uTopei
VO GUVETTAYETOL TTROPANnaTO
OLOTL 1] 2(V1]01] TOV EUfovov
UETA TV TUQUKEVTION)
WITOQEL VO, ELVOLL EMAIVOUVT).
H Inyn amo ehev0eon ehna
TOETEL ETTLONS VUL
aropevyeron. H emeufaon
VIVETOL AOPAAECTEQO UE T
yonon perovov 25 G (gauge-
oausronue) (Kawakami et al
2008).

...Inserting a 20-gauge
needle biopsy guide into
the amniotic cavity,
followed by threading a
25-gauge needle
through the guide and
then into the umbilical
vein. UpToDate 2022



2VUYVO TEOTIUATUL TO
CNUELO ELGOOOV TNG
ONPAAIOOS OTOV
TAOXOUVVTIO OLOTL ELVOL TO
EVXOAOTEQO GUELO 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 TEOTIUATUL TO
CNUELO ELGOOOV TNG
ONPAAIOOS OTOV
TAOXOUVVTIO OLOTL ELVOL TO
EVXOAOTEQO GUELO 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.
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EL60O00V 0T0 EUuPovo uropei
VO GUVETTAYETOL TTROPANnaTO
OL0TL 1] 2ivN o1 TOV EUPovov
UETA TV TUQUKEVTIOT)
WITOQEL VO ELVOL ETKIVOUVT).
H Inyn amo ehev0eon ehna
TOETEL ETTLONS VUL
aropevyeron. H emeufaon
VIVETOL ALOPAALEGTEQO UE T1)
yonon Pehovaov 25 G (gauge-
oausronue) (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



H Ayn o0 To onueio
EL0000V 0T0 EuPovo uTopei
VO GUVETTAYETOL TTROPANnaTO
OLOTL 1] 2(V1]01] TOV EUfovov
UETA TV TUQUKEVTION)
WITOQEL VO, ELVOLL EMAIVOUVT).
H Inyn amo ehev0eon el
MOETMEL ETLONGS VUL
amopevyerol. H eméuPaon
VIVETOL AOPAAECTEQO UE T
yonon Pehovaov 25 G (gauge-
oausronue) (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
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H Ayn o0 To onueio
EL0000V 0T0 EuPovo uTopei
VO GUVETTAYETOL TTROPANnaTO
OLOTL 1] 2(V1]01] TOV EUfovov
UETA TV TUQUKEVTION)
WITOQEL VO, ELVOLL EMAIVOUVT).
H Inyn amo ehev0eon el
MOETMEL ETLONGS VUL
amopevyeton. H emeuPaon
VIVETOL ALOPAALEGTEQO UE T1)
yonon Pehovaov 25 G (gauge-
oausronue) (Kawakami et al
2008).

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



Normal mean and <2 SD values for fetal hemoglobin

Gestational age, weeks Mean hemoglobin, g/dL <2 SD hemoglobin from the mean, g/dL
18 11.3 9.3
19 11.5 9.5
20 11.7 9.7
21 11.9 9.9 %
QY
22 12.1 10.1 QW_
23 12.3 10.3 L
Q
24 12.5 10.5 Q&
25 12.7 10.7 O
26 12.8 10.8
27 13.0 11.0
28 13.2 11.2
29 13.4 11.4
30 13.6 11.6




IHapaxévinon e Cardiocentesis has
®0.00Ldc TOv enPovov  few indications due

VIVETUL CTTUVLIOTEQL to a high rate of
%ol 1 uE000og fetal loss

YO OLUOTTOLELTAL AL (approximately 5
VL0, TTOO%AN O percent)

gupovirov Bavatov.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVERTEL TNG
OUPAAOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
RIXQOTEQNS OLAPUYTS
aipoTog ueTd TV enéuPoon
(Aina-Mumuney et al 2008).

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
a0 TV EVOONTOTI®Y) PAEPL
TAEOVERTEL TNG
OUPAAOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
RIXQOTEQNS OLAPUYTS
aipoTog ueTd TV enéuPoon
(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.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOKEVINONG. ..

Intrahepatic vein
fetal blood sampling
has some advantages
compared with
cordocentesis,
including:



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOKEVINONG. ..

Intrahepatic vein:
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
a0 TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOKEVINONG. ..

Intrahepatic vein: A
lower frequency of
fetomaternal
hemorrhage
(therefore, less risk
of alloimmunization)
because the placenta
is avoided.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVERTEL TNG
OUPAAOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
RIXQOTEQNS OLAPUYTS
aipoTog ueTd TV enéuPoon
(Aina-Mumuney et al 2008).

Streaming from the
sampling site
occurred after <0.8 %
of intrahepatic vein
procedures vs 30.8 %
of cordocenteses

(P<.0001).



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVERTEL TNG
OUPAAOOLEVTN OIS OTALY
VITOYLOLCOMALOTE EUPOEUIXT
Ooouponevia Loym
RIXQOTEQNS OLAPUYTS
aipoTog ueTd TV enéuPoon
(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.



Epgvvntina otoyeio
E0ELEQY OTL 1] MY CLINOTOS
a0 TV EVOONTOTI®Y) PAEPL
TAEOVEXTEL TNG
OUPOUALOOXEVINONG...

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



Mivorag 33.1. Tleguttooelg oTig omoleg
o umooloe vl yivel TQAKREVTION TNG KOQOLAS
TOV ePolov.

* Evalhoxtind 0t 0mdvio meQimtwon mov
O€V UTOQEL VL YiveL OUPaMOO%EVTNON

o & VALY ETEIYOVOOS HETAYYIONG
* [l péTonom aeplov*
* [t moOnAnom epPouinot Havatou

¥V elval QUVaTOV, TEMEL VoL TOPEVYETOL ALPOV
TEQLEYEL QUL ALALPOQV KVRAODOQLOV




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 ovyvotnta eupovinic ammhelos elvou me-
otmov 2%, ahhe. pmogel vor mowkihher ove-

hoya (e TV epbouixn %0T00TCON, MO
otepevverau 1y avriperomiCera (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, EINNMAOKEX

H ovyvotnta eupovinic amnhelos elvoy me-
otmov 2%, ahha. pmogel vo. mowkthher ova-

hoya (e TV epbouixn %0T00TCON, MO

otepevvarton ) avriperamiCeral (Gillen-Gold-

stein 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.



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).

Bleeding, bradycardia, and
infection, all of which may
be life-threatening, are the
major fetal complications
associated with
cordocentesis.
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Cord hematoma is generally
asymptomatic. No
relationship was
documented between the
size of the hematoma and
either transient fetal
bradycardia or bleeding
from the cord puncture site.
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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 not order
these tests. UpToDate 2022
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g Rates of
T premature rupture of membranes,
AT ATE TRt abruption, chorioamnionitis,
KAI MAGOAOITA MHTEPAE EMBPYOY and hypertensive complications of pregnancy

not different between
FBS and controls.
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Vertical transmission of

infection — Invasive procedures
such as FBS in patients with
chronic hepatitis or infection with
HIV place the fetus at risk of
procedure-related vertical
transmission. Based on review of
the literature on amniocentesis in
these patients, this risk is probably
very low.



4. AHWH
EMBPYIKOY
AIMATOX KATA TON
TOKETO

(fetal blood sampling)
Avtn n ugdooog
YONGLUEVEL VLU TNV EXTI-
U101 TOV EVOEYOUEVOU

EUPOUIKIS OVOYEQELOS.

Fetal acid-
base balance
can be
assessed
intrapartum,
by fetal scalp
blood
sampling.



To ociyna ainoarog, yio
™V extiunon tov pH
ToV, AauPaveron
ovvi0mg oo To
TOLYMTO TNS KEPOUANS
Tov gufovov (o€
LoyLox Teofoin, n
MyYn 0o progovoe va
VYIVEL L0 TOVG
vhovtovg). pH =7,25
ELvolL GUOLOAOYLRO.

Fetal scalp blood
sampling — Fetal
scalp blood
sampling 1s an
Intrapartum
procedure intended
to assess the
presence and degree
of fetal acidemia
by analyzing fetal
capillary blood



To younio pH
onuaiver EAheym
0EVYOVOU YLO TO
gupovo. Xe moiv
younio pH (<7,20), o€
OV0 OVAAOYES OV
aneyovyv 5-10 Aemra
UETUED TOVS, VITAOYEL
AVOYXAT] YL OUECO
TO®ETO TOV eufPovov
(Russell et al 2011).



Av 1 moonyovuevy
OLOLTTLOTMON] YIVEL OTO
TOMTO GTA.OLO TOV
TOXETOV, EMPAALETOLL
ovvi0m¢c ©oooex
Toun. Av 1 oL0TLOTOON)
VYIVEL 0TO OEVTEQO GTAOLO
TOU TOXETOV, YIVETUL
ovvi0me eufovovixia.

A 2021 meta-analysis (33 trials,
>118,000 participants)
evaluated multiple forms of
intrapartum fetal monitoring,
including intermittent
auscultation and
cardiotocography,... fetal scalp
pH analysis, fetal pulse
oximetry,... No method of
intrapartum fetal monitoring
increased or decreased the
overall cesarean birth rate.



Av 1 moonyovuevy
OLOLTTLOTMON] YIVEL OTO
TOMTO GTA.OLO TOV
TOXETOV, EMPAALETOLL
ovvi0m¢c ©oooex
Toun. Av 1 oL0TLOTOON)
VYIVEL 0TO OEVTEQO GTAOLO
TOU TOXETOV, YIVETUL
ovvn0ms eufovovixio.

AvtlETme

Intrapartum fetal scalp blood
sampling to measure pH has not
been proven to reduce
emergency cesarean deliveries
or operative vaginal births



AtomotmOnre O0TL O€
UEYOAN avaloyio TV
TMEQLITTMOEWV OTTOV,
EVOEYOUEVIC, O
VITNEYE «EVOELEN» YLOL
AP ePPOVinov
QLLOTOS RATA TOV
TOXETO (ETMUOVOL
mo.00hoYLRA
RAQOLOTOROYQOAPLUAL
EVONUATA), AUTT] OEV
TOOYUOTOTOLELTAL
(Berglund et al 2010).

21ueQa

...Quality control 1ssues, cost,
patient discomfort, sample tailure
rates up to 10 percent, and
unavailability of sampling kits, fetal
scalp blood sampling is performed
only rarely 1n the United States and

elsewhere. UpToDate 2022
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Fetal pulse oximetry — Although
intuitively a promising technique
for fetal evaluation, fetal pulse

oximetry has not been useful
clinically. UpToDate 2022
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Use of decision/interpretation
aids and algorithms. Their ability
to improve neonatal outcome
and/or reduce unnecessary
interventions remains unproven,
thus a change in the standard
clinical approach described above
is not warranted. UpToDate 2022



