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Ultrasonik Goruntuleme
Modlar (Tipleri)

O Temel olarak 4 ana gortunttleme modu vardir

d Kullanim amaclan farkhdir
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Dopler

A Dopler ile kan akis hizi ve kan akis
dzelligi hakkinda bilgi verir




Surekli Dalgali Doppler
(CWD)

Yuksek akis hizlarinin 6lgimuinde

kullanilir

Sinyaller, doppler demedinin yolu
Uzerinden gecen tum damarlardan

toplanir

Ultrason dalgalarinin tam kaynagini

tespit edemez

Obstetride fetal kalp atiminin tespiti

ve monitorizasyonu icin kullanilir



Pulse (PD) Dopler

0 Hedef alanin gorintulenmesinde Alier Conderici Kristal
E )

0 Incelenen damardan hemodinamik bilgi
elde edilebilir

0 Klinikte yaygin kullanihr




Renkli Akis Goruntuleme
(CFI)

0 Akim yonund ve varligini tespit ’:
etmek igin kullanilir ™ ‘ o
a Kan akis hizina ve yoniine gore it i G e
renk kodlamasi bulunmaktadir R

0 Fetal ekokardiografide ozellikle
faydalidir




Power Doppler
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Obstetrikte dopler

12 hf —term
Plasentasyon

Maternal ve fetal dolasim hakkinda bilgi saglar



Obstetrikte dopler

Table 2. Disease-specific indications for Doppler surveillance

Maternal vascular disorders
Lupus erythematosus
Antiphospholipid antibody syndrome
Hypertension
Advanced classes of diabetes
Thrombophilias
Fetal hemodynamic concerns
Abnormal nuchal translucency or ductus venosus in first trimester
Elevated maternal serum alphafetoprotein
FRed cell alloimmunization
FProven fetal viral infection
Small for dates
Proved IUGR
Congenital heart disease
Historical factors
Maternal hypertension, preeclampsia, abruption
Stillbirth, severe IUGR
Frevious unexplained cerebral palsy™

IUGR, Intrauterine growth restriction.

Current Opinion in Obstetrics and Gynecology 2003




Obstetrikte dopler

Maternal Uterin arter
Umb. arter ve ven
Fetal damarlar
DV
MCA
Aorta
Koroner arter
Renal arter
Hepatik arter
Splenik arter
VCI
TK

Fetal Circulation




Comprehensive assessment of fetal wellbeing: which Doppler

tests should be performed?
Chris R. Harman and Ahmet A. Baschat

Table 1. Sequential Doppler applications

GA (weeks) Vessel

Doppler parameter

Primary endpoint

12 DV

Uterine
18 UA
Uterine
22-24 Uterine
UA MCA
DV
3rd Trimester UA MCA
DV

Retrograde a-wave

Notching
AEDV/REDV
Notching, PI

Pl, notching

Pl, CRP, Peak SV
PIV, AVR

Pl, CRP, Peak SV
FIV, AVR

Lo v [ e By [y B ey

Aneuploidy

Cardiovascular anomaly
Hypertension, IUGR
Severe [UGR, early demise
Hypertension, IUGR
Hypertension, IUGR
IUGR, anemia

IUGR, cardiac

IUGR, anemia

IUGR, cardiac

AEDV, absent end-diastolic velocity; AVR, arteriovenous rafio; CRP, cerebral-placental rafio; DV, ductus venosus; IUGR, infrauterine growth
resfriction; GA, gestational age; MCA, middle cerebral artery; P/D, prediciive or diagnostic; PI, pulsatility index; PIV, pulsatility index for veins; REDV,
reversed end-diastolic velocity; SV, systolic velocity; UA, umbilical artery.

Current Opinion in Obstetrics and Gynecology 2003
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- - = = S/D ratio
Dopler analizleri D
S;SD = Resistance index
/ R S-D
1-Dalga akim sekli analizi: cihaz ve Tl
acidan bagimsiz, kalitatif, fetal
g - Doppler systolic-diastolic waveform
maternal dolasimla ilgili calisma cok D |indcesofbloodow eochy.
: S = Systole ; D = Diastole
Mean is calculated from computer
digitized waveform
2-Kan akim hizinin olgtilmesi: Dot crveigpe e rom the maimu frequency

Kantitatif, iyi 6lctimeli, data daha az

3-Kan akim volim oOlcimi: Kantitatif
volum oOlcimu, damarin alan ve cap
bilgisi gerekir bliylk damarlarda
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Uterin arter

Internal iliak arterin dali

Gebelik oncesi ute. arterlerde yuksek
direnc vardir, kan akim hizi 40 ml/dk

Gebelik boyunca uterin arter
kapasitesini artirabilir, kan akimi 400
ml/dk

Kan spiral arterlerden yluksek hizla
atilarak kotiledonlari perfuze eder

Uterine Artery_

/

Rezistans




Uterin arter

Ut A kan akimi degisimi, maternal
spiral arterlerde trofoblastik invaz.

gostergesidir

invazyon sirasinda vaskduler sistem
minimal direngli damarlara dontsur
Gebeligin basinda yliksek sistolik,

dislk diastolik akim hizi, erken
diastolik ¢entiklenme vardir

Erken diyastolik centiklenme 12 hf

kaybolmaya baslar, 20 hf dnce
dislk direncli akim baslar, 23 hf
sonra centik gorulmez

Gebelik ilerledikce plasentasyona
sekonder vaskuler direng azalir ve
diyastol sonu akim artar

UtA de karekteristik degigiklikler olur
gebelik haftasi ilerledikge DSA artar
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Ozel ayarlarla 10 hf dan sonra diasfolik akim gértlebilir
15 hf sonra diyastalik akim mutlaka gordiliir




Uterin arter

Uterine artery Doppler ulirasound in the nonpregnant and pregnant patient
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Uterin arter dopler

UtA akimlarinda g tip patoloji
1-Yuksek vaskdler direnc
S-D/S=RI > 95.per
S-D/TAMX=ortalama
mak.akim hizi=PI >95.per
24 hf sonra S/D >2.6

2-Sistol sonrasi tek tarafli
centiklenme

3-Sistol sonrasi cift tarafli
centiklenme

Centiklenme:Artmis vaskuler
dirence bagli(damar
elastikiyerinin azligini, yetersiz
trofoblast invasyonu gosterir)

Figure 2 Abnormal uterine artery Doppler ultrasound demon-
strating a notch at the end of systole.

Loughna P.,Current Obstetrics & Gynaecology 2006



Uterin arter dopler

Plasentasyon kusurlu ise yluksek
direnc devam eder

UtA dopler ile patolojik akim bulgulari ile
yuksek riski olgularin onemli bir kismi tespit
edilebilir

Anormal UtA dopler tim trimesterlerde
kotu obstetrik sonuclarla ilgili Abnormal Uterine Artery

. Doppler Waveform
Ikinci trimester dusuk, Preeklampsi, IUGR, .

6li dogum, erken dogum ve plasenta

dekolmani




Uterin Arter Dopler

Rutin uterin arter dopler 6lcimunin dusuk riskli

gebeliklerde katkisi az



Uterin Arter Dopler

Yuksek riskli gebeliklerde olctlmelidir

Klinik bulgular baslamadan uteroplasental yetmezligin tespitini
saglar

Her iki uterin arter PI normal ise bu cok buyuk olasilikla

gebenin PREEKLAMPSI ve IUGR ile karsilasmayacagimi
gosterir

Uterin arter dopler negatif prediktif degeri 99% dur



Birinci trimester UtA dopler

1. tri UtAD kotl gebelik sonuclari ile ilgisi gosterilmis

1. tri UtAD erken PE ve IUGR yi gec PE ve IUGR den daha iyi
seciyor

Multiparametrik modellerle 1.-tri. UtAD PI, maternal 6zellikler
ve biyokimyasal berlirteclerin birlikte kullanimi ile erken
baslayan PE tespiti % 90 ulasabilir

Ideal kombinasyon heniiz arastiriliyor



Ultrasound Obstet Gynecol 2014; 43: 500-507
Published online 4 April 2014 in Wilev Online Library (wilevenlinelibrarv.com). DOI: 10.1002/u0g.13275

First-trimester uterine artery Doppler and adverse pregnancy
outcome: a meta-analysis involving 55 974 women

Sensitivite Spesifite

Erken Preeklampsi 47.8% (39.0 —56.8) 92.1% (88.6 — 94)

Erken IUGR 39.2% (26.3 - 53.8) 93.1% (90.6 -95.0)

Preeklampsi 26.4% (22.5 -30.8) 93.4% (90.4 -95.5)

IJUGR 15.4% (12.4 — 18.9) 93.3% (90.9 —95.1)




Ultrasound Obstet Gynecol 2014; 43: 500-507
Published online 4 April 2014 in Wiley Online Library (wilevenlinelibrarv.com). DOI: 10.1002/u0g 13275

First-trimester uterine artery Doppler and adverse pregnancy
outcome: a meta-analysis involving 55 974 women

Table 1 Accuracy estimates of first-trimester uterine arterv Doppler in predicting maternal and fetal complications in [ow-risk women

Qutcome

Earlv-onset pre-eclampsia

Earlv-onset FGR

Pre-eclampsia at any gestation
FGR at any gestation

Late-onset pre-eclampsia

Stillbirth

Placental abruption

Doppler
test
FVW/
FVW/
FVW/
FVW/
Notching
FVW/
FVW/
Notching
FVW/
Notching

Composite adwerse pregnancy  FVW

putcome

Studies

(n/

Women

(n/

38611
26276
37971
30454
4785
33879
9839
76
1123
243

4513

Sensttwity
(% (95% CI))

47.8(39.0-56.8)
39.21263-538)
264 (225-308)
154 {124-18.9]
58.5 (49.7-66.7)
215 (18.0-254)
14.5 (6.9-25.5]

100.0 (40.0-100.0]

444 (13.7-78.8)
100(15.8-100.0)
15.8(15.5-39.7)

§ f E‘L‘!ﬁ'ﬁ}'
(% (95% 1))

91.1(88.6-94.6)
93.1190.6-93.0)
93.4(904-95.5)
93.3190.9-95.1)
56.1(49.6-61.5)
90.3 (89.8-90.8)
91.3(90.8-91.9)
63.9(51.7-74.9)
93.2193.8-96.4)
43.2(36.8-49.7)
93.4(90.8-95.3)

Positive LR
(95%, ClJ

6.1(4.1-8.9]
5.7(43-7.6]
4.0(2.7-6.0)
23 (19-18]
13(12-1.5)
2.2(19-1.6)
1.7109-3.1)
15(16-3.8]
9.3(43-203
1.5(087-25
3.9(18-5.5)

Negatwe LR
(95% ClJ

0.57 (0.48-0.67)
0.65 (0.52-0.81)
0.79 (0.74-0.84)
0.91(0.88-0.93)
0.74 (0.65-0.84)
0.87 (0.83-0.91)
0.94 (0.84-1.0)
0.16 (0.01-2.2)
0.58 (0.33-1.1)
0.39(0.03-4.9)
0.79 (0.68-0.92)

FGR, fetal growth restriction; FVW, flow welocity waveform; LR, likelihood ratio,
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Review Article
First-Trimester Uterine Artery Doppler Analysis in
the Prediction of Later Pregnancy Complications

Su Lynn Khong,"”* Stefan C. Kane,"**
Shaun P. Brennecke,!? and Fabricio da Silva Costa!*>31

Disease Markers

[apLE 2: Detection rate (DR) of early preeclampsia at a 10% false positive rate using various multiparametric predictive models (i.e., those
ncluding maternal characteristics, uterine artery Doppler, and biochemical markers).

Predictive model Parameters

Parra-Cordero [52] BMI, smoking, lowest UtA-PI, and PIGF
Odibo [53] HTM, mean UtA-PIL PAPP-A, and PP-13
Maternal history, UtA-PI, and PAPP-A

Ethnicity, BMI, parity. previous PE, age, HTN, renal
disease, MAP, and mean UtA-PI
Ethnicity, BMI, parity, previous PE, age, HTN, DM,
thrombophilia, smoking, MAP, and lowest UtA-PI
Crovetto [56] Maternal characteristics, MAFP, UtA-PI, and sFlt-1
Poon [57] Maternal characteristics, lowest UtA-PI, MAP, and PIGF
Maternal factors, UtA-PI, MAP, PAPP-A, and PIGF
Ethnicity, BMI, parity, previous PE, age, HTN, DM,
thrombophilia, smoking, MAP lowest UtA-PI, and
PAPP-A
o[ Maternal factors, MAP, UtA-PI, PAPP-A, PIGE PP13,
Alolekar [59] sEng, inhibin-A, activin-A, PTX3, and P-selectin
Akolekar [60] UtA-PI MAP PAPP-A, and PIGF

"“This study reported detection rates at a 5% false positive rate.




2 trimester UtA dopler
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The role of uterine artery Doppler in predicting
adverse pregnancy outcome

Aua-is T. Papageorghiou meche. mrRcos
Christimna K. H. Yu mees

Ky pros H. MNicolaides™ esc. mees. mrococ

Table L Characterstics of second trimester uterne artery Doppler soresning soudies wmed in this review

R e rence n Type of Doppler Ahnormal result GA (wess) Vessel Soreen +-we [3)

Mewmham et al'? il | Y SDratio ™ 218 | Llterne arberes 48
Simel et al'® 1014 Rl = 058 I8 and 24 Uterine arberies 1.6
Bewiey ot 2l'* FITHIH* O Mean Rl = 95th cemtile 1624 Uterine and arcunte arberes 56 (5.7
Bower et al' ™ 2058 Y Rl = 95t¢h centile or nodches 18-22 Llterne arberes 1610
Bower et al'™® 2026 CW' and colounPYY  Biateral notdhes 20 an 4 Literine arteries (]
“alensise et al'” 72 CodounP vy Fiean R == 058 2 Literine arteries Fh
Morth e al™ 444 [457)" Colourfyw Rl = Q57 19 —24 LUterine (phoenml side) (N ke
Todms et al™' & OV or PV S0 ratio = 2.7 1924 Literine arteries 64
Harmimgton et al™ 1204 O and colour-PyY  R1 = 95th centile or notdhes and 24 Lterine arteres b |
Frusca etal 419 WY and colour-PYY  [Mean R == 058 and 24 Lterine arteres 84
Iicn et af™ 1 159 Codonund vy FMean R = 057 26 Uterine (paoenial side ) 128
Kurdi et af™ b Codonund vy Mean Rl == 055 and bilvteral notches™ 17F=21 Lterine arteres 124%
Alaiges et al™ | 75T Colourf v FMean Fl = 95th oentile or bilateral notches 7114 Literine arteries 73
Aquilina er al™ &40 Colourf v FMen R == QUAS and notches 1920 Literine arteries 98
Famgeorghicu et 2™ Tas| TV, Cobour-Py FMean Fl = 95th oentile 7114 Literine arteries 51

ColourFYY, colowr flow imaging to idenufly the veel followed by pulsed-wawe Doppler; OV, contmucus-wawe Doppler withouwt visualising the vesel, FGR, feal
growth restricticr; GA, gestational age: n, number of ces umed in the analysis afterall exdusions; Fl, pul=atility nd e PW puils edewase Doppler afoer iden tification of the
wessel using Bomad e vitraoand: R resismnoe indeic ST, systolic to diostolic ratio; T, tanssagnal.

* PFre-echmpsin (feml groenth mestriction).

" These two studies report on the sume populbtion using cne stage and two-stage Doppler scresning.

© n Kurdi et al 1998 this definition of an dbnormal resuit was used for fie prediction of pre-edampsia and fetal growth restriction below the Sth entle In the
prediction of feal growth restrhicton belowr the 10th centile an abnormal resuit was defined a= the presence of bilate al notdhes and mean Bl == 055, or unibteral notdh
and rmeemn Rl = 0UES or mean R > L7 (Screen positive rabe 22 87%)




2.Tr1 UtA tarama PE

Table 2. Results of second trimester uterine artery Doppler screening studies for the prediction of pre-eclampsia, providing data on screen positive rate, definition and

prevalence of the dise sensitivity, s ¥, positive and negative predictive values, and likelihood ratios of a positive and negative test with nfidence intervals.
Reference SPR e Sens | i ( Positive test Megative test

LR 95% C LR

71896 : 066
32/866 64-021
13/172% s 045

| [246 ! 047
11/393 : 1.01
10/1094 s 040
4/383 .23-0.85
2871011 66— 097

B/B2% .23-067
36/162% 46-0.71

14/577 : 06l
6777450 .52-0.71
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2.Tr1 UtA tarama IUGR

Table 3. Results of second timester uterine artery Doppler screening studies for the prediction of fetal growth restriction below the | Oth centile for gestational age,
providing data on screen positive rate, prevalence of the disease, sensitivity, specificity, positive and negative predictive values, and likelihood ratios of a positive and

negative test with 95% confidence intervals.
Feference SPR y Positive test Megative test

n'n
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2 tri UtA fetal perinatal olum

Table 5. Results of second trimester uterine artery Doppler sereening studies for the prediction of fetal or perinatal death, providing data on sereen positive rate,
definition and prevalence of the event, sensitivity, specificity, positive and negative predictive values, and likelihood ratios of a positive and negative test with 95

confidence intervals.
Positve Test Megative Test
i LR 95
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Sonuclar

Practice points

* increased impedance toflow in the uterine arteries is associated with increased
risk for subsequent development of pre-eclampsia, FGR and perinatal death

+ abnormal Doppler is better at predicting severe disease. The sensitivity for all
pre-eclampsia is 40% and this increases to 80% for pre-eclampsia requiring

delivery before 34 weeks

¢ the likelihood for the development of pre-eclampsia is halved in women with
normal Doppler results

* pre-eclampsia can be predicted by abnormal Doppler in the first trimester but
the sensitivity is lower than in second trimester Doppler studies




Use of uterine artery Doppler ultrasonography to predict
pre-eclampsia and intrauterine growth restriction:
a systematic review and bivariable meta-analysis

Jeltsje S. Cnossen MD, Rachel K. Morris MD, Gerben ter Riet MD PhD, Ben W.J. Mol MD PhD,
Joris AM.van der Post MD PhD, Arri Coomarasamy MD, Aeilko H. Zwinderman MSc PhD,
Stephen C. Robson MD, Patrick ]J.E. Bindels MD PhD, Jos Kleijnen MD PhD, Khalid S. Khan MD

74 arastirma PE (total 79 547 olgu)
61 arastirma IUGR (total 41 131 olgu)
UtA Dopler 2.tri sonuglari 1.tri sonucglarin daha guvenilir

Artmis Pl ve centiklenme PE igin en iyi gosterge (pozitif LR yuksek
riskli grupta 21.0, dusuk riskli grupta 7.5)

Artmis Pl ve centiklenme IUGR icin en iyi gosterge ( pozitif LR
dusuk riskli grupta 9.1 ve ciddi IUGR 14.6)

Jeltaje S, CMAJ, 2008



Artmis PI ve centiklenme PE icin en iyi
gosterge

Pre-eclampsia; low-risk patients Pre-eclampsia: high-risk patients Doppler test indices

Resistance index = 0.58
Resistance index = 0.70
Pulsatility index
Bilateral notching
Unilateral notching
Any notching

Resistance index or
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Artmis PI ve ¢centiklenme IUGR icin en
Iyl gosterge

Intrauterine growth restriction: Intrauterine growth restriction: Doppler test indices
low-risk patients high-risk patients ¥ Resistance index = 0.58
Resistance index = 0570

100 1 1001 e

Pulsatility imdex
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Unilateral notching

Ay notching

Resistance index or
notching

Resistance index and
notching
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Jeltaje S, CMAJ, 2008




Ultrasowurnd OQbstet Gyrniecol 2016; 47: 2227
Published online 2 December 2015 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14914

Predictive accuracy of second-trimester uterine artery
Doppler indices for stillbirth: a systematic review
and meta-analysis

R. E. ALLEN*, M. MORLANDO+, B. THILAGANATHANT, J. ZAMORAT§, K. S. KHANq* *,
S. THANGARATINAM{** and A. BHIDET

Table 1 Characteristics of studies included in systematic review evaluating association of uterine artery Doppler (UtAD) indices and stillbirth

Reference

Risk

Status

Definition of
abn. UtAD

Stillbirths/iwvomen (n)

Total

Normal
UtAD

Abn.
UtAD

LR+ (95% CI)

Stillbirth
rate (n/1000)

Madazli (2014)24

Jamal (2013)22

Poon (2013)21
Singh (2012)° _
Filippi (2011)'8

Proctor [3009.]1_‘1
Schwarze (2005)20

Axt-Fliedner (2005)16
Albaiges (2000)1¢

Coleman (2000)1#
Bewley (1991)17
Steel (1990)23
Fleischer (1986)1°

High

Low

Low
Any
High

High
Any

High
Any

High
Any
Any
High

SD ratio = 2.6 and
bilateral notching
Mean PI = 95th
percentile and/or
bilateral notching
PI MoM > 90™ centile
Mean PI = 90 centile
Mean PI = 1.45,

bilateral or unilateral

notching
Mean PI = 1.45
Unilateral or bilateral
notching
Both RI = 0.58
Bilateral notching or
mean Pl = 1.45
Mean RI = 0.7
Mean RI = 95™ centile
Mean RI = 0.58
SD ratio = 2.6

365

5/435

306/65 819
135/14 997
2/159

15/89
2/346

4/52
6/1757

2/116
12/925
11/1014

571

0/52

2/389

184/59 142
71/13 309
0/127

958
1/211

1/38
2/1668

0/38
91871
8/896
0/43

3/13

3/46

122/6677
64/1688
2/32

6/31
1/135

3/14
4/89

2178
3/54
3/118
5/28

5.25 (2.70-10.2)

6.00 (2.78—-12.96)

3.99 (3.47-4.58)
4.34 (3.61-5.21)
4.32 (2.37-7.85)

1.18 (0.59-2.:
2.00 (1.19-:

2.38)
3.37)

2.98 (1.39-6.41)
15 (7.31-17.00)

1.25 (0.74-2.11)
4.47 (1.62-12.36)
2.38 (0.89-6.33)
2.61 (1.74-3.92)

46.2

Only first author of each study is given. Abn., abnormal; LR+, positive likelihood ratio; MoM, multiples of the median; PI, pulsatility index;
RI, resistance index; SD, systolic to diastolic.




Yuksek Riskli Gebeliklerde Ut A Dopler
Bulgularina Gore Yonetim Akis Semasi

Doppler ultrasound,

! uterine arteries (1822 wks) {

Normal Doppler wavelorm Abnormal Doppler wavetorm
(notch on the placental side,
bilateral notches, RI> 0.56)
Dopplerultrasound, |
- Uterine arteries (24 wks) -

v #
Normal Doppler wavelorm Abnormal Doppler waveform

, NN as indicateg

10150 mal
1DU-15Uma)

Close-interval Totlow-up in
brometry and Dx D er al
\ ! J-week intervals
Further prenatal care according Caution: ¢ PIH, preeclampsia
to recommended quidelines * UGR
* Placental abruption




Uterine artery Doppler flow studies in obstetric practice

Anthony C. Sciscione, DO; Edward ]. Hayes, MD

Randomized control trials in women with abnormal uterine artery Doppler flow studies

Gestational age Preeclampsia placebo Rate of IUGR placebo
Investigator Intervention of Doppler vs intervention vs intervention

Goffinet et al™ Low dose aspirin 1.5% vs 2.3% AR, 1.55 8.3% vs 7.0%: RR, 1.18
(95% CI, 0.7-3.3) (95% Cl, 0.93-1.51)

Vitamin C 1000 mg and 25% vs 24%; RR, 0.95
Vitamin E 400 IU (95% CI, 0.40-2.29)

C/, confidence interval; UGA, < 10th percentile for gestational ape; A/, not applicable; AR, relative risk

Sciscione. Uterine artery Doppler flow studies in obstetric practice. Am | Obstet Gynecol 2009,




3.Trimester uterin arter

3 tri Anormal UtA PI , Kot obstetrik sonuclarla iligkili
Gec baslayan IUGR

Oli dogum

Perinatal olum

Distik dogum agirligi



The Fouwrmal of Matenal-Fetal and Neonaral Medicgne, September 20065 19(9%: 551-555

Evaluation of third trimester uterine artery flow velocity indices

in relationship to perinatal complications

Cy. GHOSH, A. BREBOROWICY, M. BEAYERT, M. MACZKIEWICY, M. KOBELSKI,
M. DURBIEL, & 5. GUDMUNDSS50MN

1-3.tri UtA PI, RI kotl perinatal sonuclar icin en iyi belirleyici
2-centik derinligi arttikca perinatal sonuclar daha kot

'w'".. L ——— . ——  — . — — L ——— —— - — — - —

Figure 1. Spectrum of uterine anery blood velocity. S, systolic peak veloaty; N: notch veloarwy: D, dimtolic peak veloaty; ED, end-diastolic
veloacintv



Ullrrasowrnd O bster Gyrnrecol 20165 47: 74 —-80 =ul
Published online in Wilcy Online Library (wileyonlinclibrary.com). DOI: 10.1002/uog. 15729

Value of third-trimester cerebroplacental ratio and uterine
artery Doppler indices as predictors of stillbirth and
perinatal loss

A. KHALIL, J. MORALES-ROSELLO, R. TOWNSEND, M. MORLANDO, A. PAPAGEORGHIOU,
A. BHIDE and B. THIL AGANATHAN

Fetal Medicirte Ui, St George’s Hospital, St George’s Urniversity of Londorn., Iondor., UK

Table 3 Results of third-trimester ultrasound assessment and pregnancy outcome in 2812 singleton pregnancies, according to uterine artery
mean pulsatility index (UtA-PI) multiples of the median (MoM) in the third trimester

UtA-PI = 1.5 MoM UtA-PI = 1.5 MoM
Characteristic (n=2464) (n=2348)

Ultrasound assessment
GA at assessment (weeks) 36.3 (35.7-38.6) 34.5 (30.1-36.4) < 0.001
EFW centile 46.40 (21.50-68.30) 10.60 (1.00-41.60) < 0.001
UA-PI 0.88 (0.78-0.99) 1.07 (0.88—-1.42) =0.001
UA-PI MoM 0.97 (0.87-1.09) 1.08 (0.92-1.36) = 0.001
MCA-PI 1.63 (1.40-1.90) 1.57 (1.35- 86} 0.087
MCA-PI MoM 1.23 (1.09-1.40) 1.08 (0.85—- =0.001
CPR 1.86 (1.58-2.17) 1.
CPR-MoM 1.00 (0.85-1.15) 0.80 (0.55-
CPR = 0.6765 MoM 143 (5.8) 128 (36.8]
Pregnancy outcome
GA at delivery (weeks) 40.1 (39.0-41.1) 37.7(33.2-39.6) < 0.001
Birth weight (g) 3270 (2900-3630) 2380 (1320-3120) = 0.001
Birth-weight centile 36.77 (15.02-63.67) 5.88 (1.09-28.52) < 0.001
Small-for-gestational age 424 (17.2) 214 (61.5) < 0.001
Stillbirth 5(0.2) 5(1.4) < 0.001
Perinatal death 10 (0.4) 8 (2.3) < 0.001

.02) < 0.001
< 0.001

1
1.
1.25
54 (1.06-1 96} =0.001
1
8)

Data are gnen as median [mterquarnlt. rangu or 1 (%). CPR, (,erehrol:-lﬂculml ratio; EFW, estimated fetal weight; GA, gestational age;

Anormal 3.Tri UtAD SGA,0lii dogum ve perinatal 6liim ile iliskili




Ultrasound O bstet Gynecol 2015; 45: 273278

Published online 27 January 2015 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.14706

Clinical utility of third-trimester uterine artery Doppler
in the prediction of brain hemodynamic deterioration

and adverse perinatal outcome in small-for-gestational-age
fetuses

R. CRUZ-MARTINEZ*t4, S. SAVCHEV*, M. CRUZ-LEMINI*, A. MENDEZ+,
E. GRATACOS* and F. FIGUERAS*
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Cesarean Cesarean for

Neonatal Neonatal
section NRFS

acidosis hospitalization

Figure 3 Frequency of intrapartum Cesarean section, emergency
Cesarean section for non-reassuring fetal status (NRFS), neonatal
) acidosis and neonatal hospitalization in 327 small-for-gestational-
Cesarean Cesarean for Neonatal Neonatal age (SGA) fetuses with: (a) normal (O) and abnormal (O) uterine

section NREES acidosis artery Doppler (*P = 0.05) and (b) no brain sparing () and brain
sparing (O) (¥P < 0.01).

hospitalization

Anormal 3.tr Ut AD artmis sezaryen,
neoatal asidoz ve yenidogan bakim ihtiyacinda artisla iliskili




2.Trimester umblikal arter

Fetal internal iliak dali, umblikal kordan

plasentaya uzanir

Normal gebelikte erken hf da plasentasyon
tamamlanmadiqg icin direng ytiksektir

UA direnci gebelik hf ilerledikge azalir

Vaskiiler impedans azalmasina bagl olarak

zamanla diastol sonu akim artar

Iyi bir plasental invazyonda 14-18. hf UA
doplerinde direng azalir ve siirekli diyastolik
akim gerceklestirir




Umblikal arter dopler

UA Dopler incelenmesi bir ol Pegtany - Devlopnen o the wnbicl ey
plasental fonksiyon testi olarak

tanisal ve prognostik dnem tasir WeRy o
Plasental vaskiiler yatagin NN

direncini gosterir, plasental ,
ka n a kl m l na iIiSki n bilgi ve ri r | ’ Normal impedance to flow in the umbilical arteries and umbilical

vein in early 20trimester

@]

Baschat AA, Ultrasound Obstet Gynecol 2004



Umblikal arter Dopler

UA direnci anormal vaskuler tonus, Plasental villus

damarlarinda tikanma daralma/azalmaya bagl artar
Anormal UA Dopleri irreversibl plasental hasari gosterir

UA anormal hale geldiginde fetal durumun belirlenmesi icin

fetal sistemik damarlara ait dopler bilgisi gerektirir



Umblikal arter Doppler

UA akiminda ¢ ana patoloji tanimlanmistir
1-yiksek direnc (PI / RI 95.per lzerinde)
2-End-diastolik akim yok

3-End-diastolik akim tersine donmus

UA DA azalan olgularda % 30 plasental hasar

UA A/REDA olgularinda % 60-70 plasental

hasar

v - ~ -~ - - - - - - —




Anormal Umblikal Arter
Dalgalan

Yuksek pulsalite indeksi Cok yuksek pulsatilite indeksi

\AAA AAAA

- W Y W

End diastolik akim kaybl Reverse diastolik akim




Umblikal arter dopler

1-IUGR tani Plasental yetmezlik

AC, EFW < %10, 5, 2.5 / Plasental villiz hasar

SGA? IUGR? E‘://// =

2-IUGR izlem

FETAL OLUM |

3-Perinatal sonuclari tahmin KOMPANSE DEKOMPANSE
DONEM - DONEM




UA Dopler

UA doppler sonuclari kotulestikce perinatal mortalite artar
UmA AEDV/REDV olgularinda
Perinatal morbitide

Fetal hipoksi

Asidoz

Serebral hemoraji

Anemi

Hipoglisemi
Perinatal mortalite
Cocukluk donemi norolojik sorunlar

Baschat AA, Early Human Development 2005



- Cochrane
- Library

Cochramne Database of Systematic Rewviews

Fetal and umbilical Doppler ultrasound in normal pregnancy
(Rewview)

alfirewic Z, Stampalija T, Medley M

AUTHORS' CONCLUSIONS: Existing evidence does not provide conclusive evidence that the use of routine umbilical artery Doppler ultrasound, or

combination of umbilical and artery Doppler ultrasound in low un ed populations benefits either mother or baby. Future studies
should be designed to address small changes in perinatal cutcome, and should focus on potentially preventable deaths.

DUSUK RiSKLi GEBELERDE MATERNAL VE FETAL
RISKLERIN TESPiTI iCIN RUTIN UA DOPLER VEYA

UA+UtA DOPLERIN BIRLIKTE KULLANIMININ
FAYDASI YOKTUR

Cochrane Database Syst Rev. 2015



https://www.ncbi.nlm.nih.gov/pubmed/25874722

- Cochrane
- Library

Cochrane Database of Systematic Reviews

Fetal and umbilical Doppler ultrasound in high-risk
pregnancies (Review)

Alfirevic Z, Stampalija T, Gyte GML

MAIN RESULTS: Eighteen completed studies involving just over 10,000 women were included. The trials were generally of unclear quality with

some evidence of possible publication bias. The use of Doppler ultrasound in high-risk pregnancy was associated with a reduction in perinatal
deaths (risk ratio (RR) 0.71, 95% confidence interval (Cl) 0.52 to 0.98, 16 studies, 10,225 babies, 1.2% versus 1.7 %, number needed to treat
(NNT) = 203; 95% CI 103 to 4352). There were also fewer inductions of labour (average RR 0.89, 95% CI 0.80 to 0.99, 10 studies, 5633 women,
random-effects) and fewer caesarean sections (RR 0.90, 95% CI 0.84 to 0.97, 14 studies, 7918 women). No difference was found in operative
vaginal births (RR 0.95, 95% CI 0.80 to 1.14, four studies, 2813 women), nor in Apgar scores less than seven at five minutes (RR 0.92, 95% Cl
0.69 to 1.24, seven studies, 6321 babies).

AUTHORS' CONCLUSIONS: Current evidence suggests that the use of Doppler ultrasound in high-risk pregnancies reduced the risk of perinatal
deaths and resulted in less obstetric interventions. The quality of the current evidence was not of high quality, therefare, the results should be
interpreted with some caution. Studies of high quality with follow-up studies on neurological development are needed.

Cochrane Database Syst Rev. 2013



https://www.ncbi.nlm.nih.gov/pubmed/24222334

- Cochrane
- Library

Cochrane Database of Syster

Fetal and umbilical Doppler ultrasound in high-risk
pregnancies (Review)

ic Z, Stampalija T, Gyte GML

Perinatal mortalite
Dogum indiksiyon ihtiyaci
Sezaryan orani
Hospitalizasyon



Clinical guideline for the use of umbilical artery Doppler
ultrasound in managing pregnancies complicated with fetal
growth restriction

Fetal growth restriction
[no fetal anomaly) {no aneuploidy)

v

Weekly U8 Doppler and NST/BPP
[

v v v

Reassuring Other cbstetrical UA AEDV or rising UA DI
fetal tests indications for and reassuring NST/BPP

delivery
! ! 3

Continue surveillance Delive Gestation Gestation
until term (38 to 40 weeks) V| =34 weeks <34 weeks

A + +
Continue Daily UA Doppler

surveillance and NST/BPP:
betamethasone

v v

Feassuring A REDW
NST, BPP confirmed
nonreassuring
NST, BPP

LAy umbilical artery; MST: nonstress test; BPP: biophysical profile; AEDW: absent
end-diastolic flow velocty in the umbilical artery; DI Doppler index; REDY:
reverse end-diastolic flow velocity in the umbilical artery.

Courtesy of Dev Mawlit, MD, PhD.




AC or EFW < 10th percentile = AC< 25Ds and/or structural anomaly *

]

Increased & bul PED | Increased ARED" |

<34woeks| —_—‘J_dwﬂs_l

Daily BPP
| e

AFV and UAD li Normal Abnormal I Normal l

2 weekly AC/EFW

ACEFW 2 weekly

AFV & UAD AFV, UAD
2 woekly + BPS 2 weekly

AC/EFW 2 weokly 0.2

| |

Consider Consider Deliver if Conslder
delivery dokvery viable delivery or
~37 woeks ~36 wooks repeat within

12 hours




Orta Serebral Arter(MCA)

MCA serebral arterler icinde en ¢ok arastirilan
Fetal hipoksi (BSE)
Normal ve IUGR fetus da serebral kan akimi hakkinda bilgi verir

IUGR fetus icin UA dopleri ile birlikte kullanilir
(CPR=serebroplasental oran)

Fetal anemi ( peak sistolik akim hizi)

N PE
|y3%

}

ﬂ i \

\

R /W S R
‘nl\“ ™ ‘ \ - 19
L o e

Figure 9: Transverse view of the fetal head with color Doppler showing the circle of Willis (left). Flow velocity
waveforms from the middle cerebral artery at 32 weeks of gestation (right).




Normal MCA

Normal Pregnancy - Development of the Middle Cerebral Artery

Color Deppler energy with visualization of the circle of Willis and the
middle cerebral artery

Mormal flow of the middle cerebral artery in 12 trimester

Mormal flow of the middle cerebral artery in 22 and 39 trimester

Gebelik boyunca MCA S/D orani UA S/D oranindan
buyuk olmalidir




Anormal MCA

Kardiovaskuler distress
Hipoksi

Anemi

m
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Fetal hipoksi
IUGR Fetal adaptasyon

Fetal growth restriction (IUGR)

By definition: a fetus that fails to achieve its growth potential

MECHANISMS:
| UrERo-
7V PLACENTAL
NUTRITIONAL BLOOD FLOW

SUPPLY \
b i NUTRIENT TRANSFER

(placental insufficiency)
§ nissvepevosirioy - Mdiopathic”
CAUSE OR ADAPTATION?

Figure 1. Mechanisms for reduced tssue deposition in fetal growth
restriction.

Sequence may vary according to the etiology and progression
Stress
+ Chronic respiratory and nutritive insufficiency

Primary adaptive response
Decreased fetal growth rate

Secondary adaptive response
Fetal energy conservation

Decreased fetal movement

Decreased fetal heart rate reactivity
Circulatory redistribution

Falling cerebral flow impedance

Rising umbilical and aortic impedance
Fetal growth preferred over placental growth
Increased efficiency of placental exchange

, Y  Greater 0, carrying capacity

Progressive decompensation
Hypoxia — respiratory acidosis —s metabolic acidosis
High impedance in fetoplacental and systemic circulation results in
absent end diastolic flow in umbilical arteries
Declining amniotic fluid volume — oligohydramnios
Loss of fetal movement
Loss of fetal heart rate reactivity and variability

[ f N M W e

g

Death




IUGR’'de hipoksi ve asidoza yanit
Fetal Kan Akiminin Santralizasyonu

Hipoksiye bagl hasari azaltmak | Redistribution During Fetal Hypox S8
icin vital organlarin kan akimi

yeniden duzenlenir
(kompansatuar mekanizmasi)

Fetal hipoksemide beyin,
miyokard ve adrenal glandlarin
kan akimi artarken, bobrek, GIS
ve alt ekstremitelerin, plasenta
perfuzyonu azalir




IUGR MCA Dopler
Beyin koruyucu etki(BKE)

IUGR / hipoksiye vanit olarak akimin Decrease fn the carofic:,or midde cerebral artry Brain paring; Cerebral vasodlatationnrespanse to perceved
| paring e 0

Doppler inde: hypoemia

70%'e varan kismi beyin ve
koronerlere gittigi serebrovaskiiler
dilatasyon gelistigi ve vaskiiler direng
distigi gozlendi

Bu etkiye BKE denir, MCA'de PI duser
(< 5. per)

MCA diastolik akim hizi artar-
S/D,PI,RI orani azalir

UA S/D orani plasental direnc artisina

o4 " . Figure 3 Normal and pathological uterine artery (1), umbilical arterial (2) and middle cerebral artery (3) Doppler
ba g | I yu kse I I r waveforms. A compromised fetus will show a uterine artery waveform with ‘notching’, a reverse flow in the umbilical
artery waveform and an increased diastolic component in the middle cerebral artery.
UA S/D orani > MCA S/D olur =Beyin
Koruyu cu Etki Ultrasound Obstet Gynecol, 1994

Br J Obstet Gynaecol, 1990



IUGR Hipoksi MCA
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UA ve MCA
serebroplasental oran

IUGR'nin klinik yonetiminde MCA
PI 10. persentil altinda olmasi ve
UA AEDA/REDA kombinasyonu

perinatal mortalite ve neonatal
siddetli beyin hasari riskini anlamli

derecede artirir

A Spinillo,Acta Obstetricia et Gynecologica 2009



Serebroplasental Oran(CPR)
MCA PI /UA PI orani

Normal fetusda gebelik ilerledikce plasental direng azalir
MCA direnci ise hemen hemen sabittir
CPR= MCA PI/UAPI > 1

CPR nin UA veya MCA gore IUGR de olumsuz sonuclar 6n
gormek acisindan daha duyarli oldugu gosterildi

Dlustik CPR UA dopler iyi olsa bile kotl obsterik sonucla ile
iliskilidir
Disik CPR kisa donem kord kani asidoz, acil operatif dogum

ve NICU ihyiyaci, 6li dogum ve neonatal morbidite gibi
sonuclar ile de iliskili bulunmustur

Arias 1994; Bahado-Singh et al. 1999; Gramellini et al. 1992; Odibo et al. 2005



Serebroplasental Oran(CPR)

Hipoksi ile serebral reditribisyon sonucu MCA RI azalir, UA
resistans indeksi artar ve CPR < 1 olur

Studies reporting the value for an abnormal cerebroplacental ratio
Study Year  Study type Doppler indices  Computation of ratio  Abnormal criteria

Arbeille et al’ Cross-sectional

Bahado-Singh et al’ Cross-sectional MCA/UA MoM Ratio <0.05 MoM

Baschat and Gembruch® 2003  Cross-sectional Pl Less than fifth centile

Odibo et al™ Cross-sectional Pl Ratio <1.08

Ebbing et al" Lnngitudinal <2 5th centile




Serebroplasental Oran

Serebroplasental oran kotl

CPR in comparison with UA Doppler in the prediction of adverse perinatal ] . .
outcomesp W p obstetrik sonuglari 6n gérmede

Adverse perinatal outcome
Predictor Sensitivity  Specificity OR (96% CI)

LA I >%th cente 5% (0541 4% (54B40) 69 ustundur
29-165

UA doplere gore daha

UA (Pl 95th centile, AEDF, REDF) ~ 90% (37/41)  54% (452/831) 108
3.8-30.5

(PR P) <10 G6% (741)  85% (20840) 117 UA dopler bozuk olanlarda
0229

ﬁi:nnat- Mg k0 2t intrave rriiage, pervantricular leukomalaca, hypac pe ri N ata | SO N u g | a Ml

oplacental ratio; Of odds rtio; A, pulsatifity incex; REF, O N g O r e bl | m e k | gl 1 C P R

Hood. Brain sparing in JUGR. Am | Obstet Gynecol 2014,

bakilmali

Am J Obstet Gynecol. 2014



https://www.ncbi.nlm.nih.gov/pubmed/?term=Flood+K,+Unterscheider+J,+Daly+S,+Geary+MP,+Kennelly+MM,+McAuliffe+FM,

The role of brain sparing in the prediction of adverse
outcomes in intrauterine growth restriction: results of
the multicenter PORTO Study

Karen Flood, MDy; Julia Unterscheider, MD; Sean Daly, MD; Michael P. Geary, MD; Mairead M. Kennelly, MDj;
Fionnuala M. McAuliffe, MD; Keelin O’ Donoghue, PhD; Alyson Hunter, MD; John J. Morrison, MDj;
Gerard Burke, FRCOG; Patrick Dicker, PhD; Elizabeth C. Tully, PhD; Fergal D. Malone, MD

Various CPR calculations and the prediction of adverse perinatal
outcomes

Adwerse perinatal owbcome
Predictor Sensitivilby Specific ity
CPR (Fl1} = 1.0 B5% (27 43 1) BS5% {721,840

CFR (R} — 1.0 BE%Y (Z7541) B4% (698 831

CPR (P} =1 .08 (3O/A91) BO% (&7 5/840%

|
\
N

CPR (P} less than fitfth centile BO%%h (3359 1) 50% {505 840
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{Ebbing et al®)
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Diisiik CPR kotii obstetrik sonuclar 11 kat artmis




OBSTETRICS

The importance of the cerebroplacental ratio in the
evaluation of fetal well-being in SGA and AGA fetuses

Greggory R. DeVore, MD

34 hf once SGA(erken baslayan IUGR) ya eslik eden anormal
CPR orani olanlarda

- Erken dogum

- 10 presentil alti dogum aqgirlikli fetus

- Fetal distress nedeni ile sezaryan orani
- Dusuk Apgar skorlu bebek orani

- Neonatal asidoz orani

- Yenidogan yogun bakim ihtiyaci

- Perinatal olum orani ARTAR



OBSTETRICS
The importance of the cerebroplacental ratio in the
evaluation of fetal well-being in SGA and AGA fetuses

Greggory R. DeVore, MD

Studies evaluating the CPR as a diagnostic tool in fetuses with predominantly early-onset fetal growth restriction (SGA)

i Bahado-Singh etal  Makhseed et al
Variable Gramellini et al (1982)°  Arias et al (1984)°  (1999)° (2000)° Ebrashy et al (2005  Flood et al (2014)*°

Type of study Retmspective Prospective Prospective Prospective Prospective Retrospective

Pumpose of the study Compare CPR, LA, and Evaluate CPR to Evaluate CPR to Compare CPR and UA  Evaluate CPR to predict Evaluate CPR to predict
MCA to predict adverse predict adverse predict adverse to predict adverse  adverse outcome in adverse outoome in SGA
outcome in SGA outcome in SGA outcome in SGA outcome in SGA women with preeclampsia

Gestational weeks ufrasound 3041 24-38 <M 20-42 =28 29-36
studies were obtained

Classification and number of  Confrol (n = 45), Contral (n = 25), risk  Contrl (n = 82), risk Mo control, SGA Control (n = 30, SGA No contral, SGA (n = 881)
fetuses studied (n) SGA (n = 45) SGA (n = 671) SGA n = 125) n=70) in =38

Interval from ultrasound Mot stated s <3 3.8-86 Mot stated J2-42
to delivery

Type of CPR measwement Pl (< 1.08) Rl{<1.0) MoM (<0.5) Rl {<1.05) Rl{<1.0) Rl (1) Pl(<1, <1.08) M
(abnomal value) (less than fifth centile™) Pl
(less than fifth centile'')

Did CPR perform better than ~ Yes (UA and MCA) Yes (UA and MCA)  Yes (UA) Yes (BP, AEDV of UA)  Yes (BP, UA, MCA) Equal (UA)
other tests?

Erken IUGR tanisinda CPR tek basina diger testlerden daha etkin




Review Med Ultrason 2016, Vol 10. 1, 103-109
DOI: 10.11152/mu.201 31.dop

The usefulness of fetal Doppler evaluation in early versus late onset
intrauterine growth restriction. Review of the literature.

Daniel Muresan , Ioana Cristina Rotar”, Florin Stamatian

1st Obstetrics and Gynecology Department. ““Tulinu Hatieganu™ University of Medicine and Pharmacy Cluj-INapoca.
Romania
*the authors shared the first authorship

Gec baslayan IUGR 34 hf ] EFW (Williams)
sonrasinda baglayan ve 4200 0}-10%90% '
fetal hipoksiye goturen
plasental yetmezlik

G-IUGR fetal mortalite
morbitide, suboptimal
norogelisim ve post natal
sorunlarla iligkili

UA normal sinirlardadir

CPR ve MCA PI ana tani
IEE

Gec¢ IUGR tanisinda CPR
MCA den daha duyarlidir Fig 4.Ultrasound diagnosis of late IUGR. Slowing down of the
fetal weight evolution.




OBSTETRICS

The importance of the cerebroplacental ratio in the
evaluation of fetal well-being in SGA and AGA fetuses

Greggory R. DeVore, MD

SGA / AGA anormal CPR orani olanlarda
Fetal distress

Acil sezaryan

Dusuk kord pH

Yenidogan yogun bakimda takip

oranlari belirgin artar



OBSTETRICS

The importance of the cerebroplacental ratio in the
evaluation of fetal well-being in SGA and AGA fetuses

Greggory R. DeVore, MD

CPR SGA'l fetuslarda koti obstetrik sonuclarin on
goriulmesinde UA, biyofizik profil ve MCA dan daha once

bulgu verir

Is fetal cerebroplacental ratio an independent
predictor of intrapartum fetal compromise

and neonatal unit admission?

Asma A. Khalil, MD, MRCOG: José Morales-Rosello, MD; Maddalena Morlando, MD;
Hasina Hannan, MD; Amar Bhide, MD, MRCOG; Aris Papageorghiou, MD, MRCOG;
Basky Thilaganathan, PhD, MRCOG

Diisiik CPR fetal biiyiikliiken bagimsiz olarak
miidahaleli dogum ve NICU orani artmistir



Ultrasound Obstet Gynecol 2016; 47: 74-80

Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10. 1002 vwog. 15729

Value of third-trimester cerebroplacental ratio and uterine

artery Doppler indices as predictors of stillbirth and
perinatal loss

A. KHALIL, J. MORALES-ROSELLO, R. TOWNSEND, M. MORLANDO, A. PAPAGEORGHIOU,
A, BHIDE and B. THILAGANATHAN

Fetal Medicirre Unit, 8t George’s Hospital, 8t George’s University of Lorndon, London, UK

Table 1 Results of third-trimester ultrasound assessment and pregnancy outcome in 2804 singleton pregnancies, according to whether the

pregnancy resulted in live birth or stillbirth

Characteristic

Live birth*
in=2794)

Stillbirth
m=10)

Ultrasound asscssment
UtA-Pl1
UtA-PI MoM
UtA-P1 = 1.5 MoM
UA-PI
UA-PI MoM
MCA-PI
MCA-PI MoM
CPR
CPR-MoM
CPR = 0.6765 MoM
EFW centile
Pregnancy outcome
Birth-weight cennle
Small-for-gestational age

0.67 (0.56-0.84)
0.97 (0.82-1.21)
340(12.2)
0.89 (0.78-1.00)
0.98 (0.87-1.10)
1.63 (1.40-1.89)
1.22 (1.07-1.39)
1.84 (1.54-2.14)
0.98 (0.83-1.40)
265 (9.5)

43.25 (17.30-67.00)

32.63(12.18-61.01)

629 (12.5)

0.98 (0.78-1.87)
1.36 (1.02-2.2
5150.0)
1.82 (0.01-3.40)
1.49 (1.10-2.91}
1.59(1.30-2.05)
0.8% (0.66-1.44)
0.82 (0.48-2.04)
0.41 (0.23-1.04)
& (a0
1.78 {0.27-5.87)

Ti
3l

0.28 (0.01-2.33)
9 (90.0)

0.002
0.005

= 0.001
= 0.001
< .001

0.992
0.028
0.006
0.003

= .001
= 0.001

= 0.001
= .001

Data are given as median (interquartile range) or # (% ). *Excluding eight neonatal deaths. CPR, cerebroplacental ratio; EFW, estimated fetal
weight; MCA, fetal middle cerebral artery; MoM, multiples of the median; P, pulsanlity index; UA, umbilical artery; UtA, uterine artery.




OBSTETRICS
Prediction of intrapartum fetal compromise using the
cerebroumbilical ratio: a prospective observational study

Tomas Prior, BSc; Edward Mullins, BSc; Phillip Bennett, PhD; Sailesh Kumar, PhD

Matemal demographics, infraparium, and neonatal outcome according to C/fU ratio percentile group

iy time during Ebaor

romise diagrosed

AGA fetuslarda intrapartum diisiik CPR artmis sezaryen oranlan ile iliskili



MCA-PSV Fetal Anemi

MCA PSV fetal anemi tansinda OD 450 kadar iyi bir
yontem oldugu gosterildi

MCA PSV alloimmiinizasyon, fetomaternal hemoraji ve
parvovirlis enfeksiyonlarinda fetal anemiye bagli
degisen kan viskozitesi ile gercek velositeleri tanimlar
MCA PSV ile transflizyon zamanlamasi dogru olarak
tanimlanmigtir

MCA PSV 1.50 MoM l(izerinde ise fetal anemi riski vardir

MCA PSV gereksiz invazif testleri azaltir ve bir sonraki
intrauterin transflizyon gereksiniminin zamanini
belirlemeye yardimci olur

A zone - mild anemia
B zone -~ moderate 10 savere anemia
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Giancarlo Mari, Semin Perinatol, 2008



MCA Doplere Gore Fetal Anemi
Tedavisi

MCA

Az Transfuse
BsRepeat MCA 5
>*Ropoat MCA 7
D=Repeat MCA y
0F uT
: IL.JT ;
60
.. C
SO¢ §
D
40§
30§
°
20r
25 30 35

Zone A Tedavi

Zone B.5-7 g sonra 0Olg
Zone C 7-10 g sonra 0lg
ZoneD 2-3 hft sonra 0l



Venoz Doppler

Fetal dolasim bozuklugunun ileri evrelerinde fetal hipoksemiye
bagl dekompanzasyon baslar

Bu evre UA da ters akima ve MCA de ‘brain spairng’ etkinin
kaybolmasina yol acan yeni baslayan kalp yetmezligi ile
karakterizedir

Fetal KVS fonksiyonlar venoz akim ile incelenir

Fetal kardiyak fonksiyonun bozulmasi perinatal mortalitede
belirgin artis ve hayatta kalanlarda kalici beyin hasari ile iliskilidir

Rizzo G, Early Hum Dev 1994
Kiserud T, Ultrasound Obstet Gynecol 1994
Hecher K, Circulation 1995



Venoz Doppler

Venler kardiyak siklus boyunca atrium
icindeki basing degisikliklerine bagh karisik 2
bir dalga sekli gosterirler

Venoz akim DV ve IVC da tipik trifazik
akim seklindedir

UV akim devamlidir ve monofazaik akim
normal gebeliklerin % 20 izole olarak Il
gorulebilirken, bifazik ve trifazik umbikal sas G
venoz akim her zaman patolojiktir Umbilcal vein

Absent/reversed a-wave

Pk s AT \
W . . » .
’ "y ) :
wallie bo | sl d

Constant Monophasic Biphasic
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Venoz Doppler

Hangi ven6z dalga formunun ve hangi spesifik analizin en iyi
veriyi sagladigi halen arastiriimaktadir

UV ven, IVC ve DV sik arastirilan venlerdir

IVC dalga formu ve bunun gostergeleri normal fetuslerde
genis bir varyasyona sahiptir, bu nedenle asfiksi ve 6li dogum
bakimindan prediktif degeri zayiftir

UV pulzasyonlar 6lG dogum riski bakimindan bilgi saglar



DV Dopleri

UV ve VCI arasinda bir baglanti saglar
ve cap! umbilikal venin 1/3 kadaridir bu
daralma DV icinde akimin hizlanmasina
neden olur

Bu sayede VCI ile kalbe ulasan kan
akiminin fakli hizi sayesinse FO araciligi
ile dogrudan sol atriuma yonlendirilir

Oksijenize kan UV'den FO ile dogrudan
fetal dolasima yonlendirilir

DV venoz sistem icinde en yliksek
akima sahiptir ve tim kardiyak siklus
boyunca akim gozlenir




DV Dopler

DV dopler dlcumu prekardiak venler icinde kardiak fonksyonlari ve
myokardial hemodinamik degisiklikleri en iyi gbsteren ven olmasi

nedeni ile en sik kullanilan 6lcumdur
1. Trimester taramasinda : aneupolidi
2. Trimesterde

-IUGR da hipoksinin siddeti

-Miyokardial fonksiyon bozulmasi



DV anormal dopler bulgulan

Table I Venous Doppler pammeters

1-Direnc artisi (pulsatilite

PIV (calculated for IVC and DV)
PVIV {calculated for INC and DV)
- - X -
indeksi 95.per Uzerinde) or v
" diastolic peal
DV 5/a ratio Systoli

Qualitative waveform analysis

2-Bazale yaklasan a dalgasi

Umbilical venous blood flow

3-a-dalgasinda tersine donme

Ductous venosus

Normal , Atrial systole

Absent/reversed a-wave

Umbilical vein




DV Dopler

12-40. hf arasinda yuksek velosite renkli Doppler sinyali ve
karakteristik odyosinyali nedeniyle kolayca gortnttlenir

Revers DV(DV RAV) atrial dalgasi perinatal mortalite, neonatal
sirktlatuar kollaps ve diger kritik morbiditelerin en iyi prediktoridir
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IUGR ‘da Patolojik Venoz Akim
Degisiklikleri

Plasental Resistans Artisi

!

Sag Ventriklil Output Artisi

!

Sag Ventrikiil Dekompazasyonu

!

Trikuspit Rejurgitasyon

|

Venoz Sisteme Aktarilmis Basing



DV Dopler perinatal sonuclar

DV indekslerinde yiikselme ve DV-RAV ile
Perinatal komplikasyonlar, mortalite 10 kar artar

Anormal vendz bulgulari takiben NST ve biyofizik profil degisiklikleri ortaya cikar

Table 3 Summary of studies evaluating ductus venosus Doppler and perinatal outcome variables

Per Hitce

Stredy Groupr FDIU NND P RDS BPD NEC /.

Bilardo et al. N4)5 Normal DV
=vated DV index
v
Muller et al. (2

Baschat et al. (2003)%3 (UA A/REDV only) f & [
Abnormal veins 21 11
Figueras et al. (2003)** Normal DV 0
Elevated DV index 27 0
Hofstaetter ef al. (2002)* (BFC III only) UA A/REDV 9 0
Abnormal veins 12
Baschat et al. N0)+H Normal DV ; 0
Abnormal veins 50 11
Ozcan et al. (199 0 Normal DV 14 0
DV-RA 5 1
Hofstaetter ef al. {1996)% Normal DV : 0
Elevated DV index 22 0

fury
= Lo o oo (IS %]

BFC III, blood flow class III (absent or reversed umbilical artery end-diastolic velo ); BPD, bronchopulmonar DV, ductus
venosus; FDIU, fetal demise #z ¢ IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis; NIND, neonatal death; PINM,

I 1l m lity; RAV, reversed or absent a-wave; RDS, respiratory distress syndrome; UA A/REDV, absent or reversed umbilical artery
end-diastolic velocity.




DV Doppler perinatal sonuclar

UA A/REDV, Yiksek DV indeksleri , DV-RAV

Table 4 Perinatal outcomes in relation to umbilical and ductus venosus Doppler parameters

Study Normal venous UA AIREDV Elevated DV DV-RAV
reference Parameter Doppler (n (%)) (n (%)) imdex (n (%)) n (%))

5, 40-46 Stillbirth 6315 (1.9) /101 (5.9) 517202 (25.2)11 8/34 (23.5)11
40-46 Neonatal death* 14276 (5.1) 10/95 (10.5) 27128 (21.1)1 4/14 (28.6)1
40-46 Perinatal death 16/282 (5.6) 12/101 (11.9) h4/165 (38.8)11 M7 141.2)1
40-42 RDS 45/105 (42.9) 45/53 (84.9)t

40-42 BPD 14/105 (13.3) 16/53(30.2)1

40-42 NEC 9105 (8.6) 7/53(13.2)

40-42 IVH 71105 (6.7) 11/53(20.7)1

“Live births only. TP < 0.05 compared to patients with normal venous Doppler. $P < 0.05 compared to patients with UA A/REDV and
normal venous Doppler. All tests Chi-square. BPD, bronchopulmonary dysplasia; DV, ductus venosus; DV-RAV, absence or reversal of
atrial velocity in the DV; IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis; RDS, respiratory distress syndrome; UA
A/REDV, absent or reversed umbilical artery end-diastolic velocity.




Anormal Duktus Venozus
Doppler

IUGR, Fetal Anemi.....Kardiak dekompanzasyon, asidemi
1. trimesterde kromozomal anomali

Kardiyomyopati, myokardit

Tasiaritmi

Konjenital kardiak anomali

Ikizden ikize transfuzyon senromu

AV malformasyona bagli kardiak yetmezlik ( Gallen ven
anevrizmasl, hemanjioma, palsental koryoanjioma)

Duktus venozus yoklugu



Ultrasomnd Obstet Gynecol 2003; 22: 240-245
Published online 9 June 2003 in Wiley InterScience (www.interscience.wilev.com). DOI: 10.1002/u0g.149

Qualitative venous Doppler waveform analysis improves
prediction of critical perinatal outcomes in premature
growth-restricted fetuses

A.A.BASCHAT*, U. GEMBRUCH{Y, C. P. WEINER* and C. R. HARMAN~*

Table 3 Critical short-term outcomes in relation to umbilical arterv end-diastolic velocity and abnormal venous Doppler waveforms*

Absent DV A-wave UA-AREDV and both
UA-AREDV and UV pulsations vems abnormal
fn="=50) fn=22) fn=21)

Stillbirths 17 (18.8) 11(50) 11524
Acidemiat Y6 {35.6) 9(81.8) 8(80)
Asphyvxiat 4(5.5) 1(18.2) 2(20)
Neonatal deatht 12(164) 7(63.6) 6 (60)
Perinatal death 33 19(32.2) 18(81.8) 17 (81%)




Umblikal Ven Doppler

Monofaziktir , akim hizi ortalama 15cm/saniye
2/3 trimesterde pulsatil UV kardiak anomali, tasiaritmi ve kongestif kalp
yetmezliginden kaynaklanabilir

UV pulzasyonu sag atrium basincinin yetersiz dolasim nedeniyle
yansimasina bagh premorbid bir bulgu olarak ortaya cikar

Norma=al

Breathing movemcents

Smmple pulsations

Double pulsations



Plasental Disfoksyonda Dopler
Parametrelerinin Bozulma Sirasi

Artmis umblikal arter S/D

MCI PI< 5th persentil

Umblikal arter —diastolik akim yoklugu
Umblikal arter — reverse diastolik akim
Duktus venozus- pulsatilite indeks artisi
Duktus venozus- ters a dalgasi

Umblikal ven pulsasyon



Fetal 1yilik durumu

Integrated testing and management in FGR

Late

Absent | reversed end-diastolic velocit

2

Decreased CPR
Normal middle cerebral artery Brain sparing

“e : 5 ) :
[ p - - T A
1) S SRRy T O B

Normal ductus venosus Elevated Doppler index Absent / reversed a wave

L, A

Pulsatile flow pattern

St PRe

Increased baseline o
Decreased variation | variation loss I STV<3.5ms

Decreased variability 1 late decelerations
Decreased reactivity

Delayed maturation of FHR control

I Oligohydramnios u Anhydramnios |
declining amniotic fluid volume |

AFV FHR

declining global activity
Delayed maturation of fetal behavioral Loss of breathinsLI
states Loss of movement

PS

Loss of tone




Sonug

Fetal iyilik durumu incelenmesinde dopler uygulamalan

yverini almistir

Fetal ve neonatal sorunlarin ongorulesinde (IUGR,PE, olu
dogum, hipoksi)

IUGR de izlem ve dogum zamanlamasinda

Fetal aneminin tahmini
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