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H vrepnyoypapikn eC€toon £yl evpvTATN
EQPOPLOYN GTT OLEPKELN TS KUNONC Y10 TN
OLAYVMOGT TNC EKTOTNG KVT|ONC, TOV
KoOoplopo TNC nAKioc Komeng, tnv
EKTIUNON TNS LOPPOAOYLNG TOV EUPpvOoL, T
OLEPEVVNGT ECOPTNUATIKDOV OYK®V, TNV
EKTEAEOT EMEUPOATIKOV OLOYVOCTIKOV
ECETACEMV K.AT.



H vrepnyoypapikn
£CETOOM EYEL
EVPLTOTN
EPOPHOYT OTN
OLAPKELN, TNC
KONGONC Yo TN
OLALYVMOOT)

TNC EKTOTNG

KONGNG

Early diagnosis of ectopic
pregnancy 1s important to
avoild adverse sequelae of
this potentially life-
threatening condition. Pelvic
ultrasonography (US) is
the most useful imaging
modality for these patients.



H vrepnyoypo@ikn
eCETOON £YEL
EVPVTATN EEAPLOYN
GTN OLAPKELD TNC
KONGNG Yo TN
OLdyvmon

TNG EKTOTMNG KLT|ONC.
H Mayvnywn
Topoypaeio pmopet
vo ypnouomomnbet
KOl KOTd, TN O10pKELN

NG KL oNC.

Given that organogenesis occurs in the
first trimester, use of MRI 1n the first
trimester should be limited to
situations when US does not provide
the information needed, when the
results of MRI will alter care, and
when the patient's condition 1s acute,
prohibiting observation. When
performed, it 1s without gadolintum-

based contrast agents. UpToDate
2022



H aovikn) Topoypa@io £yl
TO NELOVEKTNUO TG
EKTOUTNGS OKTIVOPOALOG
(Iatpdknc 2009). H
LOYVIITIKY] TOROYPUQLO
MTAEOVEKTEL EVAVTL TNG
0COVIKN G OGS TPOS TO OTL
EUQPUVICEL HEYOAADVTEPT] OLO-
KPLTIK] IKOVOTNTO.

Computed tomography
generally has no role 1n the
evaluation of pregnancy of
unknown location, due both
to 1ts limited resolution
and use of radiation.



To vepnyoypaenpe g
UNTPOG KOl TOV ECOPTNLUATOV

(KVPLMS TO KOATIKO [GE
GLVOVOGLO LE TO £YYPOUO

Doppler]) uropet va fondnocet

GTNV EYKALPT OLALYVOGCT TNG
EK.

Transvaginal US (TVUS) is the
principle approach used for
sonographic evaluation of
pregnancy of unknown location.
TVUS allows for earlier and
more reliable detection of an
intrauterine or ectopic
pregnancy and 1s more sensitive
for detecting embryonic cardiac
activity at very early gestational

ages compared with
transabdominal US (TAUS)



2TV «LO0VIKI Ol0LYVOGTIKN

nepintowon EK, Qo umopovoe

Vo oV veLOel Kopolak)

AELTOVPYLO. TOV EuPpvov peEca
OTN GOATTLYYOL OAAG 0VTO €LVl

n e€oipeon.

Transvaginal US (TVUS) 1s the
principle approach used for
sonographic evaluation of
pregnancy of unknown
location. TVUS allows for
earlier and more reliable
detection of an intrauterine or
ectopic pregnancy and 1s more
sensitive for detecting
embryonic cardiac activity at
very early gestational ages
compared with transabdominal

US (TAUS)



2TV «IOOVIKI OL0YVOOGTIK
nepintoon EK, 0o propovoe
Vo aVIYVELOEL KOPOoLaKT) AEL-
TOVPYLO TOV EUPPLOV nEca
oTY] GAATLYYO OAAG VTO €lval
n e€oipeon.

The embryo may or may not
have cardiac activity,
depending upon its
gestational age and viability.
The finding of an embryo
with cardiac activity in the
adnexa is diagnostic of
extrauterine pregnancy but
has low sensitivity



2TNV K1O0VIKI
OLOYVOTIKT)
nepintwon EK, Oa
LTTOPOVGCE VAL
aviyvevOel
KOPOLOKT] AEL-
TOVPYL TOV
sufpvov peca o1
COATLYYOL ALAAL
oVTO ElvaL N
sCaipeon.

Tubal pregnancy without cardiac activity

Transvaginal image shows a tubal ring (arrows) with yolk sac and
questionable tiny embryo (arrowhead) but no cardiac activity. This
patient went on to medical management for ectopic pregnancy.



2TNV «OAVIK» otyveootikn nepintwon EK, 0o uropovce va aviyvevbel kaporakn Aertovpyia
TOV guPpvov péca ot GAATLYYO 0ALL 0VTO €lvon 1] ECoUpEST).

Tubal pregnancy with cardiac activity

(A) Transvaginal image shows a
left ovary with corpus luteum
(LO) and an adjacent tubal ring
(arrow) with internal contents
within the sac.

(B) Closer inspection of the
internal contents with M-mode

showed cardiac activitx 1n a live
ectoEic pregnancy.

CX: cervix.




To vepnyoypaenpe g The primary contribution of
UNTPOG KOl TOV ECUPTNHOTOV  Doppler in patients with

(KUPLOG TO KOATIKO [CE pregnancy of unknown
GLUVOVOGUO UE TO EYXPOUO location 1s that 1t

Doppler]) propet va. pondncet  occasionally identifies an
GTNV EYKOLPT OLAYVOOT TNG adnexal mass that was not

EK. detected on gray-scale US



To vepnyoypapnpe mg
UNTPOC KOl TOV ECOPTNUATOV
(KVPLOS TO KOATIKO [oE
GLVOLOGUO LE TO EYYPOUO
Doppler]) unopei va

BonOnoel otnv £ykonpn
Siyvoon e EK.

Ectopic pregnancy with hemoperitoneum (Dopple

color ultrasound)

Transvaginal imaging of the adnexa was limited in this patient due

to the presence of hemoperitoneum. Color Doppler assisted in
identifying the site of ectopic pregnancy (E) in this patient.



To vepnyoypapnpe mg
UNTPOC KOl TOV ECOPTNUATOV
(KVPLOS TO KOATIKO [oE
GLVOLOGUO LE TO EYYPOUO
Doppler]) unopei va
BonOnoel otnv £ykonpn

Siyvoon e EK.

In addition, Doppler
US may aid 1n
determining placental
patterns of blood flow
at ectopic sites,
characterized by high
velocity and low
resistance



Three-dimensional US provides
views of the uterus that cannot be
obtained with conventional 2D

US. It 1s typically not needed for
diagnosis of ectopic pregnancy.



ToviCeTar ot 1
JTOVCLO TOV
cCOPTNUOTIK®OV

SLVPNUATOV GTO

VTTEPNYOYPAPN IO
OEV UTTOKAELEL TNV

EK.

When a pregnant patient
with pain and/or bleeding
has an US that has no
findings of pregnancy (ie,
no intrauterine pregnancy
|[IUP], adnexal mass, or
echogenic fluid 1n the
pelvis), the differential
diagnosis is normal early
[UP, nonviable IUP, or
ectopic pregnancy.




To OL0KOATTIKO

VTTEPNYOYPOPN IO
EMITPETEL TNV
avVIYveLON TNG
KONGNC GE TOAD
YOLUNMAOTEPEC TUEC
¢ B-hCG o€ oyeon
LLE TO OOKOTALOKO

Diagnosis of pregnancy 1s
made by measuring the
serum or urine hCG. An US
with no findings should be
repeated when the human
chorionic gonadotropin
(hCG) reaches the
discriminatory zone for
endometrial findings.



Otav pe 10 KOATIKO

VTTEPTYOYPAPTUOL KO UE
Tiun B-hCG >1.000

mlIU/mL, oev Bpebet
EVOOLNTPLOC GAKOG
KONGNC, TOTE 1 OLAYVOO)
TNC EKTOTNC KOTM|ONC €1Vl
ooV

While many pregnancies
can be visualized at
relatively low hCG levels
(<2000 mIU/mL), setting a
threshold for visualization

of a definitive IUP 1s
problematic



Otav pe 10 KOATIKO

VITEPMYOYPAPTLLOL KOiL
ue tiun B-hCG >1.000

mlIU/mL, oev Ppelei
EVOOLNTPLOC GAKOG
Kononge, T0teE N
OLALYVMOGT TNC EKTOTNG
Konong etvat whavr)

Since factors such as the margin
of error of hCG measurement,
multiple gestation, or recent
pregnancy may elevate the hCG,
and the quality of US 1s variable,
there is no established
maximum hCG at which a
patient with no IUP on US
should be treated for ectopic
pregnancy without further
evaluation



H BonBeia tov
LTLEPTXOYPOPTLOTOG
GTO TPMTO TPLUNVO
TNG KVN OGNS UTOPEL
vo aooely et
TOADTIUY).

On transvaginal US
(TVUS), the yolk sac 1s
typically seen by
approximately 5.5 weeks of
gestation and should
always be visible before the
embryo 1s visible. An
embryo is typically seen at
approximately 6 to 6.5
weeks of gestation.
UpToDate 2022



Av €yel yivel pnién, 1o
VITEPTYOYPAPT L0 UTOPEL VO OEIEEL
OLOTETAUEVT CAATILYYO KOl DY PO
LEGO GTOV OOLYAAGLO, OV KOl TO
TEAELTOLO EVPMUO UTOPEL VO
aviyvevdel Kot o€ AAAEG
KOTOGTOAGELC 1] 6€ PVGLOAOYIKES
cvvOnKec.

Echogenic peritoneal free fluid
in a patient with a pregnancy of
unknown location 1s associated
with ectopic pregnancy.

A small amount of clear free
fluid in the pelvis is a normal
sonographic finding. Fluid
that is anechoic and isolated
to the pelvic cul-de-sac is
likely physiologic. UpToDate
2022



H vrepnyoypaeikn
£CETAOT £YEL ELPVLTOTN
EPOPHOYT OTN
OLAPKELN TNC KONGNG
vio Tov Kabopioud g
NAIKLOS KV 61G,

Crown-rump length (CRL)
measured in the first
trimester (0 to 13+6
weeks), 1f available, 1s the
most accurate sonographic
method of determining the

estimate of the delivery
date/EDD



H cbuntmwon ¢
NUEPOAOYIOKN G NALKIOG
KONGNG, OTTMWS TPOKVTTEL OO
v TEP, ue eketvn mov
TPOKVTTEL OO TOV
VITEPMNYOYPAPIKO EAEYYO ETVOL
KoOnovyaotikd evpnua. H
mlavotnta AdBovg
VITOAOYIGOV UE TO
VITEPNYOYPAPN LA ELVOL
NEYOAVTEPT OE
TPOYMPNUEVT] MMKL

KON GG,

BEST ESTIMATE OF
DELIVERY DATE

For most pregnancies, the
best estimate of the delivery
date (EDD) 1s based on a
reliable LMP that 1s
confirmed by the crown-
rump length (CRL) in the
first trimester.



Ynroloyiopnog TS NAKLOS KUNONG LE
VITEPNYOYPOUPIKT] LETPNON TOL KEQUAOVPULOV UTKOVS
(A: CRL), o€ likpotepES NAIKiEC KOM|OMG

BEST ESTIMATE OF
DELIVERY DATE
For most pregnancies,
the best estimate of
the delivery date
(EDD) 1s based on a
reliable LMP that 1s
confirmed by the
crown-rump length
(CRL) in the first
trimester.



First-trimester CRL 1s more
accurate than any second-
trimester (14+0 to 27+6
weeks) biometric parameter
used for gestational age
assessment because there is
less biologic variation in
fetal measurements in the
first trimester than later in
gestation. UpToDate 2022

Ynroloyiopnog TS NAKLOS KUNONG LE
VITEPNYOYPOUPIKT] LETPNON TOL KEQUAOVPULOV UTKOVS
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Ynroloyiopnog TS NAKLOS KUNONG LE

VTTEPNYOYPAUPIKT] LETPT|OT TOL UKOVS TOL UTjPLELLoOV
GE UEYUAVTEPES NAMKIES KUNGTG

First-trimester CRL 1s more
accurate than any second-
trimester (14+0 to 27+6
weeks) biometric
parameter used for
gestational age assessment
because there 1s less
biologic variation 1n
embryonic and fetal
measurements in the first
trimester than later in
gestation. UpToDate 2022



Ynroloyiopog TS NAKLOS KUNONG LE

VTIEPNYOYPUPIKN HETPNON TNG GUPIPPEYRATUKNG
OLUUETPOV GE NEYUAVTEPES NALKIES KU OGS

First-trimester CRL 1s more
accurate than any second-
trimester (14+0 to 27+6
weeks) biometric
parameter used for
gestational age assessment
because there 1s less
biologic variation 1n
embryonic and fetal
measurements in the first
trimester than later in
gestation. UpToDate 2022



The EDD confirmed/derived from the
earliest sonographic assessment of
gestational age (CRL up to 13+6
weeks, fetal biometry at 14+0 to 21+6
weeks 1f no CRL) becomes the
patient's EDD, and this EDD is not
changed by subsequent ultrasound
examinations.



Twin pregnancies — For
twin pregnancies, 1f there
1s a discrepancy between
the twins 1n biometric
measurements, the general
consensus 1s that the EDD
should be based on the
measurements for the
larger twin



In vitro fertilization
(IVF) pregnancies — For
pregnancies conceived
by IVF, the EDD may be
based on factors other
than sonography and
LMP. UpToDate 2022

When the
conception/fertilization
date is known with
certainty, as with
assisted reproduction,
the estimated date of
delivery (EDD) can be
calculated based on this
date.



EBdouado Mnxoc Baoog (g)

24 24 cm 600

3 32 cm 1800

To péco Papog TV mTao1OV TOL
yevvnONKav amd ATOKEC YUVAIKES Elvan
otafepd YOUNAOTEPO A0 EKEIVO TMV
TOLOLMV TTOV YEVVNONKOV 0ITo
TOAVTOKEC, OV KOl DVTTOGTNPLYTNKE OTL
01 O10POPEC 6TO UEGO PApoc YEvvnong
umropet va eENynbovv amd opopES
610 BAPOC TV UNTEP®V GE AVTES TIG
OLLAOES TMV YUVOIKDV.

SONOGRAPHIC
ASSESSMENT OF FETAL
WEIGHT

Sonographic estimation of fetal
weilght 1s available on machine
biometry packages in the second
trimester. However, sonograms
performed for the purpose of
estimated fetal weight (EFW) are
not typically useful before
approximately 24 weeks of
gestation.



['a Tov Tpoco1opioud Tov Papovg
TOV guPpvov, uropovv va
LeTPNOoVV O1APOPES AVOTOUIKEC
TopAUeETPOL TOL eUPpvov. Amd
AVTEC, £YoVV KoOEPMOEL 1
ORQIPPEYROTIKT] OLOUETPOS
(BPD), n mepipeTpog TS KOLALog
(AC), To UNKOG TOV UNPLOLOV
(FL), k.At. M€ cuvovacuo KAmolmv
OO OTEC TIC LETPNOELS KO
YPNGLLOTOINGT OLPOPWOV

Lo UOTIKOV TOTOV UTOPEL va
exTiun0et o Papoc Tov euPpovov.

SONOGRAPHIC
ASSESSMENT OF FETAL
WEIGHT

Performance — Investigators
have developed at least 30
formulas to calculate EFW.
Variables 1n the formulas include
measurement of biparietal
diameter (BPD), abdominal
circumference (AC), and/or
femur length (FL).



['a Tov Tpoco1opioud Tov Papovg
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(BPD), n mepipeTpog TS KOLALog
(AC), To UNKOG TOV UNPLOLOV
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Lo UOTIKOV TOTOV UTOPEL va
exTiun0et o Papoc Tov euPpovov.

SONOGRAPHIC ASSESSMENT
OF FETAL WEIGHT

There 1s no strong evidence that
formulas that use additional
biometric parameters (eg, thigh
circumference) are more accurate
than those using three
parameters (Hadlock method,
utilizing HC, BPD, AC, FL),
while formulas that use only one
or two biometric parameters are
less accurate. UpToDate 2022




SONOGRAPHIC ASSESSMENT OF FETAL WEIGHT
Use of three-dimensional ultrasound may improve
estimation of fetal weight, but data are limited and

inconsistent.

In a systematic review of studies that compared birth weight
with ultrasound EFW by 11 formulas, no formula was
consistently superior. Both intraobserver and interobserver
variability was large. Dudley NJ. A systematic review of
the ultrasound estimation of fetal weight. Ultrasound Obstet
Gynecol 2005, 25:80.



SONOGRAPHIC ASSESSMENT OF FETAL WEIGHT
In addition to the formula used, other factors

potentially affecting the accuracy of EFW include:
e Gestational age (formulas are most accurate at term).
e Growth restriction or macrosomia (formulas are most

accurate 1n normal weight range)
—In small fetuses, overestimation of weight 1s more

common
—In large fetuses, underestimation of weight 1s more

comimon



SONOGRAPHIC ASSESSMENT OF FETAL WEIGHT
In addition to the formula used, other factors

potentially affecting the accuracy of EFW include:

e [.ow-quality images — Reports are varied with
respect to effect of obesity, oligohydramnios,
polyhydramnios, and fetal position on accuracy of fetal
welght assessments

e Multiple fetuses — EFW formulas for twins are the
same as those used for singletons, but are less accurate
in twins (technical difficulty of obtaining correct
ultrasound views 1n multiple gestations?)



SONOGRAPHIC ASSESSMENT OF FETAL WEIGHT

In addition to the formula used, other factors potentially affecting the
accuracy of EFW include:

e Race, ethnicity, and fetal sex (so an appropriate table for the
population should be used, 1f available)

e Variability in fetal adiposity.

e Fetal anomalies in which the biometric measurements are
increased or decreased by the fetal malformation (eg, abdominal wall
defects, severe hydrocephaly, microcephaly, skeletal dysplasia). In
these cases, an EFW formula that does not involve the anomalous

anatomy 1s used.




Bloduoiko mpodiA

€ YEVIKEC YPOULUES, Eva OpacTnplo EuPpvo eivar Eva vylEc Eupvo,
KOl ETOUEVMG 1] LETPMNON TN EUPPLIKNG OpacTNPLOTNTOC EIVAL L0
cvvnOiouévn dokipacio eAEyyov TG vyeiac Tov (Beckmann et al
2002). To NST ypnowponoteiton o¢ eEAYIOTO LEGO EKTIUNONG TNG
Katdotaong tov euPpovov (Gillen- Goldstein et al 2003). H
extiunon mg Progvoikng opactnprotntac (biophysical profile-

Bro@uoiko mpo@id) Tov euPpvov e TOLS VITEPNYOLS Eivar LEB0AOC
AEMTOUEPOVS EKTIUNONG TNG KOTAGTAGTC TOL EUPpvov, Tov
TEPLAAUPAVEL TOV EAEYYO TNC KOPOLXKNG AELTOVPYIOC, TOV
OVOTTVEVGTIKMV KIVI|GEOV, TOV

(Ewova 28.1), Tov puikov T0vov Kol TS T0GOTNTOS TOV
GUVIEKOD VYPOU.

Ewedva 28.1. Kivnon tou yegtol ov epfptiov mvo
00 T0 %eaAL TV,




H extipnon tc Proguoikng
opactnprotntog (biophysical
profile-pro@uvoiko Tpo@ir) Tov
suPpvov pe Tovg vLEPNYOLS Elval
HED0OOC AEMTOUEPOVG EKTIUNOTG
NG KOTdoTooNnS TOV EUPPvov, mov
weptlapPdavel Tov EAeyy0 TG
KOPOLOKNGS AELTOVPYLOGS, TOV
OVOTVEVGTIKOV KIVI|GEMV, TOV
AOPOYV COUATIKWDY KIVIGEWY, TOV
LLVIKOV TOVOV KOl TNG TOGOTI TS
TOV OUVIOKOV VYPOV.

Ultrasound 1s used to assess four
discrete biophysical parameters:
fetal breathing, fetal movement,
fetal tone, and amniotic fluid
volume. A separate nonstress test
of the fetal heart rate can also be
performed as a component of the

BPP.

The centers regulating fetal
breathing and fetal heart rate
(FHR) accelerations can be
affected by mild hypoxemia




Etval yevikd moapadektd 0Tl Katoypar) Tmv Maternal perception of fetal

euppoikey kwvijeey (EK) Oo npEnel v YIVETOL 68 11 gvement is reassuring for
KUNGELS OOV 0 Kivouvog euPpvikod Bavatov eival

avénuevog (Gillen-Goldstein et al 2003). H pregnant patients, while
Kataypagn TV EK nmopel vo pnoLUEDGEL MG decreased fetal movement
suneon nédodog diepevvneng TS Asttovpyiag (DFM) is a common reason for
Kol TG AKEPOLOTNTOG TOV EpPpuiked kevipucov concern. UpToDate 2022
VEVPLKOV GUGTNUATOS, OPOV O GLVTOVIGLOG TNG
GUVOAIKTC KIVITIKOTNTOC TOV €UPpOov amoattel
cUvOsTO VELPOLOYIKO £heyyo Tapduoto pe ekeivo  centers are (1) the

TOV VILAPYEL GTO VEOYVO. cardioregulatory neurons, which
control the coupling of fetal

Fetal movement has a higher movement and heart rate
acceleration, and (2) the fetal

threshold. before being affected by | . . o center neurons, which
hypoxemia control fetal breathing movements.

The two most oxygen-sensitive




H extipnon tc Proguoikng
opactnprotntog (biophysical
profile-pro@uvoiko Tpo@ir) Tov
suPpvov pe Tovg vLEPNYOLS Elval
HED0OOC AEMTOUEPOVG EKTIUNOTG
NG KOTdoTooNnS TOV EUPPvov, mov
weptlapPdavel Tov EAeyy0 TG
KOPOLOKNGS AELTOVPYLOGS, TOV
OVOTVEVGTIKOV KIVI|GEMV, TOV
AOPOYV COUATIKWDY KIVIGEWY, TOV
LLVTKOV TOVOV KOl TNG TOGOTI TS
TOV GUVIOKOV VYPOV.

Ultrasound 1s used to assess four
discrete biophysical parameters:
fetal breathing, fetal movement,
fetal tone, and amniotic fluid
volume. A separate nonstress test
of the fetal heart rate can also be
performed as a component of the

BPP.

Fetal tone center has the

highest threshold




Thus, these fetal biophysical activities respond to
hypoxemia 1n a predictable, physiologically based
cascade: loss of fetal breathing movements (and
FHR accelerations), followed by decreased fetal
movement, and finally loss of fetal tone. This
sequence 1s informative clinically since it allows for
estimation of both the presence and severity of
hypoxemia. UpToDate 2022



Four of these parameters reflect acute fetal
status: fetal breathing movements,
ogeneralized fetal movements, fetal tone,
and FHR accelerations in response to fetal
movements (nonstress test). When most of
the acute parameters are absent, the reason

for the absent biophysical activity needs to
be assessed. UpToDate 2022



A deep stage of normal quiet sleep 1s a benign etiology,
although 1t 1s unusual to observe the absence of two or more
acute parameters as a consequence of quiet sleep alone. The
more acute parameters that are absent (1e, the lower the BPP
score), the less likely the change 1s due to a sleep state. The
longer the absence of acute parameters, the more likely the
cause 1s pathologic. Extending the observation period to
encompass the usual duration of sleep state cycles (20 to 40
minutes) minimizes the possibility of misdiagnosis of
pathologic versus physiologic fetal conditions. UpToDate 2022



Transplacental passage of drugs that cause general
suppression of the brain, such as sedatives and
opiates, 1s another benign etiology. UpToDate 2022



2NUEIOVETOL OTL ] EPPPuiKT) Tapaymyn
0VPOV (KUPL0 6VGTUTIKO TOV AY)
ECOPTATOL KUPIMS OO TN VEQPLKT)

LA TMOGT] TOL, LE TN GEPA TNC,
AVTITPOCGMOTEVEL TNV EKAEKTIKN
KOTovoun NS KOPOwwKns mwapoyns. To
EUPpvo avTopa GTNV Lo LLE
EKAEKTIKT] OLVOKOITOUT TNG KOPOLOKT|C
TOPOYNC TOL MGTE VO OUATO®OOVV TA TTLO
«COTUKO» TOL Opyava, OTJACOTN O
EYKEPAAOG, 1 KOPOLd, TOL EXVEPPIOLOL KOl O
TAOKOUVTOC G€ PAPOC AAL®Y OPYOVIKMDV
GLGTNUATOV, OTTMS EIVAL TO OVPOTTOLNTIKO
GUGTNLO.

Fetal urine
production is
primarily
dependent upon
renal perfusion,
which in turn
reflects selective
distribution of
cardiac output.



2NUELOVETUL OTL ] EUPPUIKN TOpOy®Y] 0VPOV
(KUPLo ovoTOTIKO TOV AY) €€opTATAL KLPIMC
Ao TN VEPPIKN ULULATOGT] OV, LE TN GEPQ
NG, AVTITPOCMTEVEL TNV EKAEKTIKT] KOTOVOUN
NG KOPOLOKN S mwapoyns. To Euppvo avriopa
GTIV VTOCULULO NE EKAEKTIKI] AVOKATOUT] TNG
KOPOLUKNGS TUPOYNS TOV OGTE VU, ULRATMO0VV
TO O «COTIKO» TOV 0PYAVU, ONACOT] O
EYKEPAAOG, 1] KOPOLA, TO ETLVEPPLOLA KON O
TAOKOVVTOGS 6€ PAPOS AAAMV 0PYUVIKOV
GUOTNUATOV, OTMWG EIVOL TO OVPOTONTIKO
GUGTNLLOL.

The fetus responds to
sustained hypoxemia by
selective redistribution
of its cardiac output,
with preferential tflow
directed to the brain,
heart, adrenals, and
placenta at the
expense of all other
organ systems



2NUEIOVETOL OTL ] EPPPuiKT) Tapaymyn
0VPOV (KUPL0 6VGTUTIKO TOV AY)
ECOPTATOL KUPIMC OO TN VEPPTIKT)
QLLATOGT TOL, LE TN GEPA TNC,
AVTITPOCMTEVEL TNV EKAEKTIKT] KOTAVOLLY)
NG KOPOlokNE wapoyne. To EuPpvo
AVTIOPA GTNV VITOCUIUIN LE EKAEKTIKT)
OVOKOLTOLN TNG KOUPOLOKTC TTOPOYTC TOV
MOOTE VO ALoT®BOoDV Ta To «COTUKA TOL
Opyova, ONAOT 0 EYKEPAAOC, 1] KaPOld,
TO EMVEQPPLOLN KO O TTAOKOVUVTUC GE
Bapoc AAL®V OpYOVIKOV GUGTNUATOV,

Hypoxemia-induced
reflex redistribution of
cardiac output away from
the Kidneys results in
diminished fetal urine
production, ultimately
leading to
oligohydramnios and then
anhydramnios.



NST

Kuwvnoeig

Muit®og TOvVOog

AVOTTVEVOTIREG
KLVI)|OELS

IMHocotnta
AUVIOLKOV
VYQOU

Ka0s mo oo avtéc T mopapéTpovg
BaOuoroysitor ne 0 N} 2 omov 0 eivor
ve1pOTeEP Pabuoroyio ko 2 givar n Aplot
BabuoAoyia yio T CUYKEKPIUEVT TTAPALETPO.
Emopévag, n dprotn Babuoroyia etvon 2X5=10
KOl OTIG TEPIMTOCELS LTEC Bewpeitar OTL TO
euPpoo £xel koA oSuyovmon kot dpa Pploketarl
G€ KOAT KOTAOTOGCT). X€ KATOLEC TOANULOTEPES
BiBAoYpa@IKES TNYEC VN PYE EVOLAUEST)
BaBuoAoyia (pe 1) aAAG O1 akpaleS TUUEC
eCAGOUAILOVY LEYOADTEPT COPTVELD, GTTV
epunveia g e€€taonc kal £tol 1 faduoroyia 1
OEV YPNGLUOTOLELTAUL CTLUEPL.

Each of the four
ultrasound
parameters and the
nonstress test are
assigned a score of
either 0 or 2 points
(there is no 1
point), depending
upon whether
specific criteria are
met



NST

Kwnoeg

Mvix0¢ Tovog

AvVOovevoTineS
XIVI|OELG

[locot T
CLUVIOAOV
VYOOV

Kd&0e wa amd avtéc Tic mopapueTpong
BaBuoAoyeitar pe 0 1 2 6mov 0 givar 1
ve1pOTEPT Pabuoioyio ko 2 eivar 1 Aplot
BabuoAoyia yio T CUYKEKPIUEVT TTAPALETPO.
Emopévag, n dprotn Babuoroyia eivon 2X5=10
KOl GTIC TEPIMTWOELS AVTEC Oempeltar 0TL TO
suppvoo £xer kahn o&vyovoon Kot dpo
BpiokeTon o€ KaAN KOTAGTOG.

A total score >8 1s a
strong indicator that
fetal oxygen levels
and acid-base status
are normal and the
fetal brain 1s well
perfused and
oxygenated
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NST OVTILO0MV: 22 ETUTAYVVOELC™ OLOO1ELOG =15 sec™*
IOV CUVOVACETAL UE EuPovini nivnon

*TOV EUPOUIKOL 10OLOKOV QUOLOD TOVAGYLOTOV 15 TAAUMV TO AETTTO
# o0 TV EVOQEN UEYOL TNV EMOTQOPT) 0TIV TPONYOULEVY GLUYVOTNTA!

Nonstress test: 2 points if reactive, defined as at least 2 egisodes of FHR accelerations of at

least 15 bgm and at least 15 seconds duration from onset to return associated with fetal
movement.

N PadBuordynon 0 yivetar av Agimovv ta
YOPOKTNPLOTIKA TNC Bobuoroynonc 2

Lero poits are assqned for any crtera ot met
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Kwnoeig >3 OLOUQLTES KLVI|OELS ODUOTOG 1) ARQWV

(o€ 1oOVo moaxoAoVONoNG 30 min)

Fetal movement: 2 points_if three or more discrete bodv or
limb movements within 30 minutes of observation.

" Podpohbymon O viveron av Aeimouy o Jory s e acsaned orany i not met,
YOPOKTNPLOTIKA TNC Bobuoroynonc 2



Etvat yevikd mopaoektod OTL KOTaypopr TmVv
euPpvikov kiviioewv (EK) Ba mpémel va yiveton oe
KUNGELS OOV 0 Kivouvog euPpvikod Bavatov eival
avénuevog (Gillen-Goldstein et al 2003). H
avtiinyn aro ™ untépa tov EK givon n
TOAQLOTEPT], ATAOVGTEPT] KOl ALYOTEPO OOTOVI|PY
1EB0oo¢ amod T1g nebodoovg mapakoAoLONGNC TNC
Kotaotaong tov euPpovov (Gossett & Blakemore
2002). H xataypaoen tov EK uropetl va
YPNOLUEVGEL MG EUUECT LEDOOOC O1EPEVVIIONG TNG
AELTOVPYIOG KO TNG AKEPOOTNTOS TOV EUPPLTKOV
KEVIPIKOV VELPIKOV GLGTNLLOTOS, OLPOV O
GUVTOVIGULOG TNG GUVOAIKTC KIVNTIKOTITOG TOV
euPpovov amortel GHVOETO VELPOLOYIKO EAEYYO
TOPOUOL0 UE EKELVO TTOL VTTAPYEL GTO VEOYVO.

Maternal perception of fetal
movement 1s reassuring for
pregnant patients, while
decreased fetal movement
(DFM) 1s a common reason
for concern. UpToDate
2022
\6“
&
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Etvat yevikd mopaoektod OTL KATAYpOopT] TOV
euPpvikov kivioewv (EK) Ba mpémetl va yiveton
G€ KLNGELS OOV 0 Kivouvog euPpoikov Bavdtov
etvar avénuevog (Gillen-Goldstein et al 2003). H
avtiinyn aro ™ untépa Tov EK sivon
TOAQLOTEPT], ATAOVGTEPT) KOl ALYOTEPO OOTAVIPT
1EBooo¢ amod T1g LebdooVE TapaKoAOVONGNC TNC
Katdotaong tov euPpovov (Gossett & Blakemore
2002). H xataypaen tov EK uropetl va
YPNOLULEVGEL OC EUUECT) LEOOOOC O1EPEVVNONC
NG AELTOVPYIOG KO TNC AKEPALOTNTOS TOV
euPpoiKod KeEVTIPIKOD VELPIKOD GLGTHUATOG,
aPOV O GLVTOVIGUOC TNC GUVOALKTG
KIWVNTIKOTNTOS TOV gUPpvov amattel cuvheTo
VEVPOAOYIKO EAEYYO TOPOLOL0 UE EKELVO TOV
VTLAPYEL GTO VEOYVO.

Maternal perception of
DFM has traditionally
been considered a marker
for pregnancies at increased
risk of fetal death and other
adverse outcomes. Studies
reported oligohydramnios
as a risk factor for women
presenting with DFM in

pregnancy. &
N
N
Q

XL



H avtiAnyn and ) untépa g Maternal perception of fetal movement

/ , , / 1s reassuring for pregnant patients, while
OLR(D?LSlOLQ T THG ONHOVIIRTG ekatroocmg decreased tgetal I};:logemeli (DFM) is a

MG EUPPLIKNG OPUCTNPLOTNTOG EXEL common reason for concern.
Kofiepmbel ¢ onueio Kivovuvov, Although there 1s no consensus for the

1010LTEPA. OV DTTOTTEVOUAGTE TNV VAP diagnosis of DFM, we consider
subjective maternal perception of a

SHB pDO?t?»OLKOUVTlOLKng QVETLUPKELOG. H reduction of fetal movement diagnostic.
alcOnon ™ uNTEPUS OTL VRAPYEL We counsel patients that they should

, . , tact their health care provider
shattousvn subpvikn dpastnprotnta " p
HEVT £ ﬁ P nop npoTm immediately if they perceive DFM

£IVOL GUVI|OIGNUEVO PUIVONEVO KO OTTO  f0m baseline.
TS GDXV(')TSPSQ al‘rigg TOV In pregnancies with DFM who

aTPOYPU ll(’lTlGT(!)V SﬂlGKé\VS(!)V 6TO presented to health care facilities 1n

i i Norway, many of these fetuses were £\
potevtiko werpeio (Froen et al 2008). 044 4t presentation X @6
QD

UpToDate 2022 Q
4



DFM was associated with an increased risk of
stillbirth (adjusted odds ratio [OR] 4.51, 95% CI
2.38-8.55), whereas increasing strength of fetal

movements was associated with a decreased risk
of stillbirth (OR 0.14, 95% CI 0.08-0.24) &

N
O
UpToDate 2022 4@‘5



YXEXH TQN EMBPYIKQN
KINHXEQN ME THN
EMBPYIKH ONHXIMOTHTA
KAI NOXHPOTHTA

Ot ehatTOUEVEC EUPPLIKEC KIVIIOELS
TOPUTETAUEVTC OLAPKELNC, KO
owattepa N avtiAauPovouevn amod ™
UNTEPO ATOVGLO KIVIIGEMV, QAVNKE
VO OV VEVEL TIC TEPIMTTOGELS

ALCTNUEVOL KIVOUVOUL Yl EUPPLIKO
Oavaro.

It has been hypothesized that
recognition of DFM may
provide an opportunity for
1dentifying fetuses that may be
compromised and could benefit
from 1ntervention, usually
delivery, and thereby prevent
possible progression to
fetal/neonatal injury or death
&
&

XL



Me ) xpnon g
VTLEPNXOYPOPLOG,
OLOTTIOTMOVOVTUL CTTOC UMOTKES
KIVNGELC TOV EUPPOOV amod TIG
7-10 gBooudoec Tng Kdmong,
AVECAPTNTES KIVIGELS TMV
uelov otic 10 efooudosg,
OVVOVOAGUEVES KIVIIGEIS HEAMV,
KEPUANG Kol KOpuoL 6Tic 16
EPOOUAOES KUl OVATTVEVOTIKES
npoonradeles otic 20-24
ePooudoec (Rayburn 2000).



...oVVOLOGUEVEC Kiviioelc  Maternal perception of
LEAMV, KEQOANC Ko fetal movement typically
Kopuov otic 16 begins in the second
epoopaosc. Ilepioocotepec trimester at around 16 to 20
amo 1o 80% towv Kivnoewv  weeks of gestation.

TOV EUPPLIKOV LEADV, UpToDate 2022

OV OloKpivovTol

VTLEPNXOYPUPIKA, KON
UITOPOvV va Yivouy QQ'QQ
AvVTUMNTTEG 00 TN 4@“’

UNTEPO.



...OVVOVOGUEVEC KIVIGELC
LEAMV, KEQOANC Ko
KOPUOU otic 16
efoonaosc.
Ileprocotepes amo To
80% TV Kiviijee®v TOV
sufpovikov per@v, Tov
OLOKPIVOVTUL

VITEPNYOY POPIKA,
LLTTOPOVV VA YIVOUV
OVTUMATES 07T0 TN
UNTEPO.

80 percent of movements
involving both the trunk
and limb were perceived
by the mother.

In a literature review,
mothers perceived ...to 88
percent of sonographically

visualized fetal movements
UpToDate 2022
6“
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IIp000cVTIKN EAATTOON
NG KIVITIKOTNTOS
OVOUEVETUL UE TNV
nP0000 TNS KVNONS AOY®
TPOOOEVTIKNC MPIUOVOTC
TOV KIVNTIKOV
GLVTOVIGLOV KOl TOV
TEPLOPIGLLOV TOV YDPOL
LECO GTOV OTTO10 KIvEiTOU
10 £uPpvo (oe
TPOYWPNUEVN NAIKIQ
KONGNC).

...some studies report a
decrease in strength or
frequency near term...fetal
quiet cycles, which become
longer with advancing
gestation,...

UpToDate 2022
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Muixog TOVOog =1 ETTELOOOLA EXTOONG - %OLEEIZH
NG Onovf)v)\mng OTNANC (22>) 1

TWV omgoo*v TOV SE:EQUOU (AE)

Fetal tone; 2 points if one or more episodes of extension of a fetal extremity or fetal sping with_
retun to flexion.

" Podpohbymon O viveron av Aeimouy o Jory s e acsaned orany i not met,
YOPOKTNPLOTIKA TNC Bobuoroynonc 2



Avomtvevotirég =1 £TELOOOL0 OVOUKOV OLVOTTVEVOTIXDV
XIVI|GELS nvnoewv (PAK) owdoreros =30 sec

(o€ xoOVvO maEaroAovONoNg 30 min)

Fetal breathing movements: 2 points if one or more episodes of rhythmic breathing

movements of >30 seconds within a 30-minute observation period.

" Podpohbynon 0 vivero av Aeimouy o Jory s e acsaned orany i not met,
YOPOKTNPLOTIKA TNC Babuordoynonc 2



IHoocoTnTO 21 }L{I !Vn a“Vl(XKOI’) D'Yp(){)

ava’moﬁ °
vyQou olotdoe®wv >2 cm X >1 cm

Amniotc i volume: 2 cin 12 sngle geepest vertical pocke 2 (m s present, The

norizontal cimension should be at st 1 cm.

" Podpohbymon O viveron av Aeimouy o Jory s e acsaned orany i not met,
YOPOKTNPLOTIKA TNC Bobuoroynonc 2




Doppler otn pateutikn

Av 1 e€€taomn g OA ue
Doppler ctvat
ToOOAOYIKT], ALEAVEL N
TOAVOTNTO OVGUEVOVC
TEPLYEVVITIKOD
OTTOTEAEGLOTOC OE
KoOvoTépnon g
OVATTUENGS TOV EUPPYOV.

A meta-analysis showed that the
Doppler surveillance primarily
benefited pregnancies complicated
by fetal growth restriction (FGR).
Westergaard HB, et al. Ultrasound
Obstet Gynecol. A critical appraisal
of the use of umbilical artery
Doppler ultrasound in high-risk
pregnancies: use of meta-analyses

in evidence-based obstetrics.
2001, 17:466.



H Doppler toyvuetpio
NG OUPOAIKNG OPTNPLOG
VTOGTNPLYTNKE OTL
umopel va pondnoet ce
KUNGELC LE EVOOUNTPLOL
KoOvoTEpnon TS

avantoéng (Iatpdxnc
2011).

A meta-analysis showed that the
Doppler surveillance primarily
benefited pregnancies complicated
by fetal growth restriction (FGR).
Westergaard HB, et al. Ultrasound
Obstet Gynecol. A critical appraisal
of the use of umbilical artery
Doppler ultrasound in high-risk
pregnancies: use of meta-analyses

in evidence-based obstetrics.
2001, 17:466.



H Doppler tayvpetpio tng op@oiknes aptnplog,
NG NESNS EYKEQUMKTNS UPTNPLOS KOL TOV
PAEP®OOVEC TOPOL (ayYELO TOV NTTAUTOS/ TEAIKOC
KAQOOC TNG OUPAAIKNG PAEPROC TOL LETAPEPEL TO
KOAG OCVYOVOUEVO OULLY, TOV TAQKOVVTO GTTV
KOTO KOIAN pAEPw)

VTOGTNPILYTNKE OTL UTOPOLV va. fondncovv Tpoc
VTN TNV KATELOLVON GE KLNGELS LE EVOOUNTPLN
KoOLGTEPTION TNE AVATTLENC.



H eCétaon e OA ue
Doppler £yel mpotabdet,
EMLONC, OE TTPOEKAA YL,

The previous meta-analysis showed
that the Doppler surveillance
primarily benefited pregnancies
complicated by fetal growth
restriction (FGR) and/or
hypertensive complications of
pregnancy. Westergaard HB, et al.
Ultrasound Obstet Gynecol. A
critical appraisal of the use of
umbilical artery Doppler ultrasound
in high-risk pregnancies: use of
meta-analyses 1n evidence-based
obstetrics. 2001, 17:466.



UA Doppler may be less
predictive of adverse
perinatal outcome 1n FGR
pregnancies >32
completed weeks than
FGR diagnosed earlier 1n
gestation. The 1ssue,
however, remains
controversial



2.€ KUNGELS YOUNA0D
KLVOUVOV 1 £CETUON
Doppler pavnke va
OTOTEAEL
OLVOTTOTEAEGLOITIKN

LEB00o screening
(Bricker & Neilson,
Maulik 2000).

In contrast to high-risk
pregnancies, clinical trials of
UA Doppler in lower-risk
pregnancies have not shown
any improvement in
pregnancy outcome. Given
the lack of evidence, we
recommend not performing
UA Doppler surveillance 1n

low-risk pregnancies.
UpToDate 2022



Ewova 29.2. Doppler oupoixng aQtnolog pe
QUTOUATY) LETONON TWV OLAPOQWV TTOQAUUETOWV.



Angle >60°

The Doppler beam 1s
“parallel” to the vessel axis
and the angle 1s thus close to 0
degrees (Panel A). In this
setting, the Doppler will
measure the true velocity of
blood flow. By contrast, when
the beam path 1s perpendicular
to the vessel axis (angle 1s 90
degrees) the velocity will be
underestimated (Panel B).
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One cardiac cycle

Maximum velocity
envelope (bright yellow
line contouring the
waveform) as indicated by
the white arrow heads.
The vertical axis indicates
the velocity scale, the
horizontal axis indicates
time.

S: peak-systolic velocity;
D: end-diastolic velocity
UpToDate 2022-



RH TMC HH

FR 10 Hz
RP
Z1.7

C5-1/SCREEN

rP

2D Doppler
a0 sampling =——Jp
C 56 location

P Low
HGen

Rl

CF
59%
1800 Hz
WF 99 Hz

Med \

TIB 0.4 MI 0.6

AGC M3 M3
+23.1

PW -

48%

WF 30 Hz

SV 2.0 mm

M3

2.3 MHz

4.2cm

-
-23.1
cm/s

Absence of end-diastolic
flow velocities (vertical
arrows). This 1s an
ominous sign associated
with adverse perinatal
outcome. The upper
portion of the image

shows color Doppler of
the umbilical artery. The
lower portion shows
Doppler waveforms from
the umbilical artery.

UpToDate 2022-




Reverse end-diastolic flow

Doppler waveforms from
the umbilical artery show
reversal (arrows) of end-
diastolic flow velocities
(REDV). REDV 1s a
preterminal sign (prior to
death).

UpToDate 2022-



Ortav vrapyet vrodio Tov In late-onset FGR, fetal

y e’ ° ° 4
spppvo, eykabicTator blood flow redistribution
QLY YELOOLOGTOAN OTIG

eykepalucic apmpieg ey as retlected by middle
acparéotepn avakatovoun tov cerebral artery (MCA)
alpotoc. Emousévme, o EAeyyoc Doppler may be superior

NG TOLTNTAG PONG TNG MEGTS to UA Doopler indices
EYKEPUMKNG 0PTPLOS TOV PP

euBpoov propei va katakiger  alone 1n predicting
G€ TOMDTILO GUUTEPGCLLOTOL. adverse perinatal

outcomes UpToDate 2022



