epts in the
of Impaired Placentation and
elated

ons of Pregnancy

Trimester Preeclampsia Screening
nvasive placentation

e IUGR

— extreme trendings of maternal biochemical analytes

— uterine and middle cerebral artery Doppler
- placenta MR

Daniel J. Cohen, M.D.
danjcohen@optonline.net
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ational hypertensive disorders and thei
have ranked consistently as the primary cause
ternal and neonatal outcome since the |
prenatal care (Baschat, Ultrasound Obstet

45: 119-129)
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eening for early o

E) is a major cause of maternal and perinatal morbidity
d is thought to be predominantly as the consequence of
tation

sive evidence that the risk of adverse outcome in relation
uch higher when the disease is severe and of early onset
ing delivery before 34 weeks’ gestation, then that at term

o A major challenge in modern obstetrics is early identification of
pregnancies at high risk of early onset PE and undertaking the necessary

measures to improve placentation and reduce the prevalence of the
disease (Poon, Prenatal Diagnosis 2014; 34: 618-627)

% HUDSON VALLEY 3
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nfers significant increased long term health risks for
s including obesity, cardiovascular disease, hypertension

ence of early on set preeclampsia is more common than
a and down syndrome.

rrent clinical screening guidelines identifies only 30% of patients who
will develop early onset preeclampsia.

HUDSON VALLEY 4
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Failed Transformation of the Uterine Spiral Arteries
Leads to Poor Placental Perfusion and Plays a Critical Early Role

Spiral artery
« Spiral arteries normally remodeled into vessels with * Reduced number of NK cells?2

much larger diameters, allowing >10X blood flow? « Reduced functionality of NK cells??

« Natural killer (NK) cells play crucial if poorly * Incomplete remodeling and trophoblast invasion
understood role in remodeling by encouraging leads to pathologic increase in vascular resistance?
trophoblast invasion and inducing apoptosis in
critical cells?

om: 1. Monte S. Journal of Prenatal Medicine 2011;5 (3):69-77 with permission; 2. Fraser R, et al. J Pathol. 2012 Nov;228(3):322-32.




L
PreeclampsiaScreen™ | T1

serum screening test for early onset preeclampsia

mographic and historical factors in a risk algorithm
S index (BMI)

story, including
evious delivery >=24 weeks
Maternal and personal history of preeclampsia

History of chronic hypertension
Measures three biochemical markers in maternal serum
— PAPP-A (pregnancy-associated plasma protein-A)
— PIGF (placental growth factor)
— AFP (alpha fetoprotein)
* Two biophysical markers
- MAP
— UtAD-PI

% HUDSON VALLEY 6
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Nonpregnant Patient Normal First Trimester
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Reproduced from: Scisione AC, etal. Am J Obstet Gnecol. 2009 Au;201 (2):121-6 with permission from Elsevier.
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11-14-week screening

Increased risk for pre-eclampsia

Vs

Dererminarion of primary
profiles contributing o
mgreased sk

Macental Cardiovascular Prothrombaotic
sk risk risk risk

risk profile specific therapy by 16 weeks' gestanion

¥ ¥ ¥ ¥ ¥
Low-dose aspinn | | Low-dose aspirin | | Low-dose aspirin | | Low-dose aspirin | | Low-dose aspirin
Early hlood Weighr conerol [Mscase specific
pressure Pravastauny| anticoagulation
management* Metformin® Folate for high
homocystcinet

Sl FY

Y ASSOCIATES

eclampsia prevention: *Randomized trials are needed. TRandomized trials are
y underway. (Baschat. Ultrasound Obstet Gynecol 2015; 45: 119-129.)



http://onlinelibrary.wiley.com/enhanced/figures/doi/10.1002/uog.14770

rine artery Doppler studies are better in
preeclampsia than term preeclampsia.” Pg. 22

s for the prediction of preeclampsia are integral to
tratification and targeted therapy.” Pg. 22

rent evidence suggests that a combination of biomarkers
along with uterine artery Doppler studies may provide the best
predictive accuracy for the identification of early onset
preeclampsisa.” Pg. 23

* “Low dose aspirin appears to be safe with no major adverse
effects or evidence of increase bleeding or abruption.” Pg. 27
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after first trimester screening

ia continues to be a significant cause of maternal and
ity
nt studies have shown that the early onset form of

ePET), leading to delivery on maternal grounds <34 weeks
ion, can often be predicted at 11-13+6 weeks’ gestation

e examined the effect of the combination of screening and
treatment with low dose aspirin on the rate of ePET

Park. doi: 10.1002/Ultrasound Obst Gyn.14819

% HUDSON VALLEY 10
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ention of early onset pree
n after first trimester screening

n:
nvolved retrospective analysis of two consecutive
omen screened for ePET

ohort was observed, to determine whether algorithms
ped to screen for pre-eclampsia at 11-13+6 weeks’ gestation
d be applied to our population

— High-risk women in the second cohort were advised of their risk and
offered aspirin (150mg at night) with treatment starting immediately
after screening

— The prevalence of ePET and PET at 34-37 weeks’ gestation was
compared between these cohorts.

Park. doi: 10.1002/Ultrasound Obst Gyn.14819

% HUDSON VALLEY 11
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ention of early onset pree
in after first trimester screening

17 women were screened respectively in the
al and interventional cohorts

re twelve cases (0.4%) of ePET in the observational cohort
ne (0.04%) in the interventional cohort (p=0.01)

or all preterm PET (<37 weeks) there were 25 cases (0.83%) in the
observational cohort and 10 (0.37%) in the interventional cohort
(p=0.03)

e Conclusions:

— A strategy of first trimester screening for ePET coupled with
prescription of aspirin to the high-risk group appears to be effective
in reducing the prevalence of ePET.

Park. doi: 10.1002/Ultrasound Obst Gyn.14819
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- RADIOLOCY ASSOCIATES




irin after firs

Early Onset Preeclampsia Screening -

Observational Interventional
g
% 3066 2717 (Seqential Cohoﬂs)
o
g UiAD UAD Same Screening
E e Per Algorithm
-E'-"g 2760 :;;36 2453 264 .
% £ Screen (-) Screen (+) Screen(-) Screen (+) BT7-HDH % iR
w
"% A
£ LDA ( <16 Weeks )
2
. L 4 v A A A - : :
£ 1 EOPE 11 EOPE 0 EOPE 1 EOPE (90’/" Reduchon '")
8 Prevalence
3
( 92% Detection )
Park, F et. al. Obstet. Gynecol. doi: 10.1002/uog.14819
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100,000 patients
(500 ECPE})

h 4

MNICE Guidelines

"

66,000 patients
{115 EOPE})
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44 (W) patients
(385 EOPE)

}

Low-dose aspirin
girating at =16
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:

'
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Screening/Treatment
based on NICE Parameters

® 0.5% Incidence of EOPE

® 44% Screen Positive Rate

e 77% Detection Rate

®* 90% Reduction in EOPE w/ LDA

69% Theoretical Reduction in
Incidence of EOPE

347/500 EOPE cases prevented

14



100,000 patients
(500 ECPE)
¥
EOFE Screening
UtAD
MAP
PAPP-A
PLGF
AFP
" } T
85,000 patients SO0 patients
(45 EOPE) {455 EOPE)
Low-dose aspirin
strating at <16
weeks G
l L 4
4955 Patients
4SECQPE Linaffectad
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EOPE Screening/Treatment
Parameters

¢ 0.5% Incidence of EOPE
® 5% Screen Positive Rate
¢ 91% Detection Rate

¢ 90% Reduction in EOPE w/LDA

82% Theoretical Reduction in
Incidence of EOPE

410/500 EOPE cases prevented)

s



etic Resonance Im

lacentation — increta, percreta

lacental pathologies and early onset of
d IUGR.

e villous fibrin deposition
(maternal floor infarction)

- fetal-maternal thrombotic vasculopathy
- maternal arterial malperfusion

- villitis of unknown etiology

HuUDSON VALLEY 16
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equency of adherent placentation has in
fold over the last twenty years and is now ob
approximately 9% of women with placenta previa or 1
per 500 deliveries.

Cesarean delivery is the most common cause of decidual
defects.

In patients with prior cesarean deliveries who have
placenta previa or low lying anterior placenta the risk of
adherent placentation increases from 24% for one prior
C-section to 67% for four prior C-sections.

* Incidence of placenta previa with at least one C-section is
10%

HuUDSON VALLEY 17
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Subserosal uterine myomas
Prior myomectomy
Asherman’s syndrome

Maternal age over 35 years of age
* Smoking

e Elevated alpha fetoprotein levels
e PAPPA >3.0 MOM

HuDsON VALLEY 18
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OBSTETRIC MR

ent of adherent placentation — 2
Doppler US, MR

tion of clinical risk factors: AMA, prior CS, placenta
ior uterine surgery, multiple D&C.

a lacunae — number, morphology, Doppler flow patterns.
lacenta/myometrial interface — 2D and MR
® Bizarre vascularity — color flow mapping

* MR - posterior placenta; extent of percreta — vascular encasement,
abdominal wall, intestinal involvement.

HuUDSON VALLEY 19
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creta/percreta. 2008-

at risk for clinically significant adherent placentation.

Ms who desired second opinion after their own
les.

d MR followed by transabdominal, transvaginal color
asound studies.

lents had MD performed US scanning and MR interpretation
y one radiologist (DJC).

= delivery, operative and pathology reports reviewed for all patients

% HUDSON VALLEY 20
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a/percreta study - 158 case

dpoint

gorization — patient at high-risk for increta/percreta or
reta that might result in hysterectomy.

" — no signs of percreta/increta. Accreta of a type that might
t in hysterectomy unlikely, but cannot be entirely excluded.

HuUDSON VALLEY 21
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158 patients studied.
No. of pts

True positive: 47
True negative: 95 |
False positive: 10
False negative: 6
Sensitivity 89%
Specificity 90%
Positive Predictive Value 82%
Negative Predictive Value 90%
False Positive Rate 9.5%
False Negative Rate 11.3%
Accuracy 90%
HUDSON VALLEY 22
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First trimester diagnosis of placenta increta in CS scar

1.Trim.Rout. Pwr 100 % Bemis
11.00 - 3.50 Gn -2 11.00 - 3.50
Pwr 100 % WMF 155 Hz Pwr 89 %
Gnh 6 SV Angle 0 Gn 2
C7 /M5 size 1.0mm T by C7 /M5
P5 / E3 Frq mid : Y . \ i P5 / E3
SRII3 PRF 5.5kHz g — § X SRII3

Pwr 100 8
Gn 2.2

Frq mid
Qual norm
WMF low2
PRF 1.3kHz

Umb-PS -7.96cm/s
Umb-ED -4.24cm/s
Umb-RI 047
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ercreta — probable C-section

scar pregnancy.

rior C-section. MFM ultrasound demonstrated persistent marginal
set of hypervascularity. Unexplained elevated maternal serum AFP 3.32
reme biochemical trending from first trimester aneuploidy screening.

‘ g findings — left lateral placenta percreta abutting pelvic sidewall vessels. Doppler
demonstrates huge volume of high-velocity low-resistive vascularity. Imaging evidence to
suggest epicenter of implantation is C-section scar —

° Sharp rightward deviation of cervix.
° Sharp abrupt marginal terminations to the myometrium within the lower
uterine segment.

Clinical management — radiologist facilitated late Friday afternoon transfer of care and
admission to tertiary care center.

Elective C-section with interventional radiology embolization. Placenta and uterus left in situ. At
10 weeks post delivery awaiting repeat embolization and final surgery.

HUDSON VALLEY 24
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Placenta percreta — probable C-section scar pregnancy
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FINAL DIAGNOSIS:

TEACHING POINT:

% HuUDSON VALLEY

23-week ultrasound demonstrates p
an intrauterine membrane. s/p hysteroscopic
resection of large intracavitary fibroid. Initial
ultrasound demonstrates two small placental lacunae
and velamentous cord insert.

Follow up ultrasound at 28 weeks demonstrates
Increasing number of intraplacental lacunae
worrisome for potentially clinically significant
adherent placentation.

Placenta accreta requiring hysterectomy.
Referring physician was prepared for this possibility.

In addition to the history of prior C-sections,
unusual patterns of placentation, velamentous cord
iInsert and intraplacental lacunae are red flags
Increasing risk for adherent placentation.

27
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r

zngAND IMAGING- ROOM #2

Placentation upon intra uterine membrane.
Placenta accreta requiring hysterectomy.

> TRVPLINF B \\\‘_/ )
4PLACENTATION NN

/ - m \d A2 A | -
R RBON INTRA-

HuUbDpsoON VALLEY
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elp in the imaging risk asse
significant adherent placentation?

nd reviewed before hands-on ultrasound optimizes
aluation of suspicious areas.

sa 'reassuring complete multiplanar documentation of
I-myometrial interface. Especially helpful in assessing patients
se risk factors are other than C-section — myomectomy,
Asherman’s, septate uterus.

*Provides the most global pelvic assessment for extent of
percreta — abdominal wall, intestine, sidewall vascular encasement.

% HUDSON VALLEY 29
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oncepts in the
n for Placenta-Related
tions of Pregnhancy

uterine and middle
cerebral artery Doppler

GR -

Daniel J. Cohen, M.D.

% HUDSON VALLEY 30
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I *70% of fetuses with EFW less than the 10" percentile will be

non-pathologically, constitutionally small
(Ott. The diagnosis of altered fetal growth. Obstetrics and Gynecology Clinics
North America. 15:237, 1988).

After 34 weeks—late preterm, early term — IUGR Is characterized
by milder placental dysfunction that can be associated with
normal umbilical arterial Doppler.

*Fetal compromise despite normal umbilical arterial Doppler

waveforms IS well-established. (Chang. Prediction of perinatal
morbidity at term in small fetuses.
British Journal OB/GYN. 1994; 101. 422-7)

*Doppler vessels other than the umbilical artery is therefore
necessary to determine whether or not placental
dysfunction is a contributing factor.

HuDpsoON VALLEY 31
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l Uterine artery Doppler abnormalities confer increased risk for IUGR and
preeclampsia because both are placental-related pathologies

» Abnormal uterine artery Doppler mitigates against a constitutionally small
fetus as an alternative differential possibility.

» When an SGA fetus is first identified, an abnormal uterine artery Doppler —
even with normal umbilical and middle cerebral arterial Dopplers and normal
amniotic fluid volume — identifies a pregnancy at significant increased risk for
placental-related complications (Ultrasound OB/GYN 2012. Espinosa), In
particular for their early-onset less than 34 week patterns of presentation.

« When abnormal uterine artery Dopplers persist after 26 weeks even in low-
risk nulliparous patients, there is increased risk for preeclampsia, IUGR and
NICU admission (Ghi. Ultrasound Obstetrics and Gynecology 2010).

« Third trimester abnormal maternal uterine artery Dopplers are associated
with more adverse perinatal outcomes — incr. rates of C-section, SGA
neonates, preterm delivery, low APGARS — in both low-risk and high-risk
patients (Schwarzman. Journal of Ultrasound in Medicine 2013).

HuDpsoON VALLEY 32
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ppler at the time of midtrimester
sk assessment for uteroplacental vascular
nd when abnormal potentiates its risk for

rine artery Doppler Flow studies in obstetric practice.
ournal of Obstetrics and Gynecology. August 2009. p 121-126.

rrington. Value of uterine artery Doppler in the prediction of uteroplacental
complications in multiparous women.
Ultrasound Obstetrics and Gynecology 2004; 23:50-5.

« Papageorghiou. Role of uterine artery Doppler in predicting adverse
pregnancy outcome. Best Prac Res Clin Obstet Gynaecol. 2004; 18:383-96.

% HUDSON VALLEY 33
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he predictive value for uterine artery
low In the low-risk population, uterine
pler screening of the high-risk population
ast history preeclampsia, IUGR stillbirth) Identifies a

on at significant risk for adverse pregnancy
IME (Sciscione. Am J OB/GYN 2009.)

HuUDSON VALLEY 34
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oppler at 20-24 weeks identifies appro
at a 5% false positive role who subsequently

lampsia requiring delivery <33 weeks
N. 2006).
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DY OF SECOND TRIMESTER
TERY DOPPLER IN THE EVALUATION
ROUS ‘HIGH-RISK’ PATIENTS

36




f secondm

he evaluation of multiparous ‘high
s — does uterine artery Doppler have
ralue for preeclampsia and IUGR

UCTION: This project investigates the association between
dtrimester mean maternal uterine artery resistive index and pregnancy
outcome in multiparous patients with a past obstetrical history of
uteroplacental vascular insufficiency and its spectrum of clinical
expressions.

Mean uterine artery resistive index is a Doppler measurement that
reflects the placental impedance at the level of the maternal spiral
arteries.

% HUDSON VALLEY 37
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lation is multiparous patients who had prior
Ith hypertension, preeclampsia, abruption,
ontaneous premature rupture of membranes,
elivery, HELLP.

24 patients responded who met the above pretest
e disease outcome studied is defined as:

*Delivery less than 38 weeks with preeclampsia and/or SGA

*Delivery of SGA 38-40 weeks without preeclampsia and/or
NICU admission

% HUDSON VALLEY 38
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sitive
gative

e positive
alse negative

Sensitivity — 77%
Specificity — 80%

positive LR 7.4
negative LR 0.2

HuUDSON VALLEY
RADIOLOGY ASSOCIATES

33 patients
65 patients

16 patients
10 patients

False Positive rate — 20%
False negative rate — 23%

39



ation is similar in target populatio
rington - Ultrasound in Obstetrics and Gyne
-55. The value of uterine artery Doppler in the prediction of
plications in multiparous women.

stigation results roughly approximate those of Harrington.
uterine artery Doppler at a cutoff resistive index of 0.55 yielded —

Harrington HVRA
ensitivity 81% 717%
Specificity 89% 80%
PPV 71% 67%
NPV 93% 87%
HUDSON VALLEY 40
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Increased Down syn
NL karyotype and microarray.

abnormal modified sequential screen

e low AFP 1.93 MoM
o extremely low estriol 0.31 MoM
e high inhibin 2.72 MoM

EFW 25%
AC and FL 26W, 3%

Clinical Course: multiple ED visits for epigastric pain.

Qutcome: CS at 31 W for HELP syndrome.

% HuUDSON VALLEY 41
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Case Study: 28W with abnormal MSS,

abnormal uterine artery Doppler
NL umbilical and MCA Dopplers.

Umbilical artery Uterine artery

HUDSON VALLEY 42
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e uterine artery Doppler?

screening for impaired placentation

ter preclampsia screening — Fetal Medicine
lon accreditation required.

el 2 OB Ultrasound exam

a) Optimize risk assessment for recurrent placenta related adverse
obstetrical outcome — past OBHx: neonatal death, stillbirth, oligo,
IJUGR & preclampsia, PTD & SPROM.

D) Unexplained extreme trendings of first & second trimester
screening biochemical analyzes.

e Initial presentation of SGA / IUGR

% HuUDSON VALLEY 43
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xtreme trendings
analytes.12

| T
yes no
yes T1 yes T2
yes yes
striol yes no
Inhibin no yes

1. Soc. ObGyn Canada. Technical Updates. JOGC. Oct. 2008
2. Goetzinger. Prenatal Diagnoses. July 2014.

HuUDSON VALLEY
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d adverse obstetrical
ith extreme trendings of maternal
analytes.' 2

tentiators of additional risk

- multiplicity of abnormal biochemical analytes
- abnormal uterine artery Doppler

- marginal/velementous cord insertion

- abnormal placentation
- previa; increta/percreta
- thick placenta > 5cm; placenta < 10cm length
. circumvallate

- past OBHx of placenta related complications

1. Soc. ObGyn Canada. Technical Updates. JOGC. Oct. 2008
2. Goetzinger. Prenatal Diagnoses. July 2014.

HubpsoON VALLEY
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l!'HVRA’s screening and imaging guidelines
for impaired placentation

15t TM identification and reporting of risk
factors

- at the time of First Trimester NT/NB aneuploidy
screening pose the question:

- when OBHx and/or extremely low PAPP-A renders
appropriate, might patient benefit from First Trimester
Preeclampsia Screening?

. at anatomy scan review MSAFP and modified
sequential screen results

- uterine artery Doppler, UC Doppler identification of
placental cord insertion and detailed placental

ultrasound for unexplained extreme biochemical
analyte trending

. fetal growth ultrasound at 32 weeks

HuUbDpsoON VALLEY
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placenta related a
bstetrical outcomes

artery Doppler is not enough!

e onset (> 34 weeks) placenta related IUGR is
typically characterized by NORMAL umbilical Doppler
yet still confers morbid consequences for fetus,
neonate and childhood neurodevelopment.

% HUDSON VALLEY 47
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n of Doppler biophysical findings b

d still born growth restricted fetuses.
Dec 2014. Am J Ob Gyn.

evaluate surveillance characteristics that
e stillbirth in 47 growth restricted fetuses.

Results — at >34 w, in 7 of 10 cases only a decline in

MCA PI (intracranial shunting) was observed and 75%
of stillbirths were unanticipated by BPP.

% HUDSON VALLEY 48
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T —

t placenta related IUGR with
rmal umbilical artery Doppler.

* Detection requires uterine and middle cerebral artery
Doppler and cerebral to placental Pulsatility Index Ratio,
(CPR) to distinguish non pathologic constitutional normal
variants versus uteroplacental vascular insufficiency UPVI
and its accompanying placenta related adverse obstetrical
outcomes.

e Abnormal MCA Doppler identifies SGA fetuses with six —

fold increased risk for emergency CS when compared to
SGA fetuses with normal MCA PI.

HuUDSON VALLEY 49
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ester uterine artery and fetal middle cerebral artery
rate significantly with placental dysfunction and obstetrical

en in the context of normal umbilical artery Doppler indices
nd OB/GYN 2011. Ghi. Ultrasound Obstetrics and
Schwarzman. Severi. Ultrasound Obstetrics and

MCA Doppler identifies a subset of IUGR fetuses at increased
r C-section due to abnormal fetal heart rate pattern and/or neonatal
acidosis (Society Maternal Fetal Medicine reference 21, 36).

*Abnormal MCA Doppler (intracranial shunting) in late-onset IUGR with
normal UAD are associated with behavioral, psychological, and cognitive
testing abnormalities (Baschat. Ultrasound OB/GYN 2011).

% HUDSON VALLEY 50
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ncepts in the
h for Placenta-Related
tions of Pregnhancy

R - placenta MR

Daniel J. Cohen, M.D.
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19 W IUGR. Villitis of unknown ideology
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ed second trimester IUG
iInsuffiency

tion — SPROM/PTD at 28 weeks

utcome — euploid neonate 1 Ib, 4 oz with no
al malformations nor syndromic stigmata

cental pathology — extensive chronic villitis of unknown
~ etiology (VUE)

- 191 g placenta less than the third percentile for
gestational age; 3rd-10th percentile for neonatal BW

- VUE: not part of impaired maternal-fetal perfusion
spectrum

% HUDSON VALLEY 53
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ghosis/clinical co

known etiology

d to be a host — versus — graft response by
at fetal
In the villous stroma

ajor risk factor for CNS injury and stillbirth

= significant recurrence risk 20-30%

Redline. Human Pathol. October 2007; 38 (10): 1439-1446.
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rombotic vasculopaw

in A — abnormal placenta and
adrenal hemorrhage

ry: 26 week diamniotic dichorionic twinning. Twin A demonstrates IUGR
nd a suprarenal mass. NL fetal Doppler.

MR demonstrates a heterogeneous right adrenal mass consistent with adrenal
hemorrhage. Twin A’s placenta looks significantly different than co-twin —is
profoundly heterogeneous — multiple T1 zones of increased signal. On T2
multilobulated patterns of hypersignal intensity with broad basal plate
contiguity.

Clinical course — spontaneous premature ruptured membranes.
Placental histopathology demonstrating diffuse multifocal thrombotic
vasculopathy.

Teaching Point - Even with NL Doppler studies, MR diagnosed cause for IUGR

and suprarenal mass and excluded neuroblastoma as a DDx possibility.
HUDSON VALLEY
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hrombotic vasculopathy
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'

vasculopathy with IUGR and NL fetal Doppler

"‘

TwA'S: Abnl placenta

HubpsoON VALLEY
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Thrombotic vasculopathy with IUGR and NL fetal Doppler
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thrombotic vasculopathy o_e us
a

thology. Vol. 30. 1999

hrombotic vasculopathy indicates significant

of thrombi in the fetus and represents an
ecognized cause of perinatal mortality and neonatal
juries especially cerebral palsy.

Amongst 84 perinatal autopsies 19% (16) demonstrated
thrombotic vasculopathy of the placenta. 6 of 16 autopsies
demonstrated thrombi of fetal brain, lungs, and kidney.
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MR establishes severe placental pathology unable to be seen on ultrasound
Abnormal placenta — IUFD 26w — maternal arterial malperfusion

History: 20w GA referred for unexplained elevated maternal serum
AFP (7.2 MoM) with outside MFM ultrasound biometry two
weeks smaller than expected.

Normal amniocentesis including microarray.
Negative maternal workup for thrombophilia, SLE and
anticardiolipin antibodies.

MR results: Small placenta demonstrating homogeneous diffuse
decreased (dark) signal intensity.
Echoplanar diffusion imaging demonstrated decreased
apparent diffuse coefficient (ADC).

Uterine artery Doppler demonstrated bilateral early diagnostic notching with
markedly elevated resistive indices for gestational age.

Umbilical arterial resistive index is 0.92 at the 4" standard deviation higher
than expected for gestational age.
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evere placental pathology unable to be seen on ultrasound
centa — IUFD 26w — maternal arterial malperfusion
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severe placental pathology unable to be seen on ultrasound
acenta — IUFD 26w — maternal arterial malperfusion

TR: 5000.0
20w. MSAFP 7MoM. e 1254
Biometry 2w < expected

Diffusion Image - small, dark placenta

26w Intrauterine demise
.

DIFFUSION B=1000
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26w - massive perivi

22w GA referred for suspected placenta increta.
Patient has unexplained elevated maternal serum AFP.

Profoundly heterogeneous placenta with large
curvilinear bands of hyposignal intense tissue.

The distribution has an appearance similar in
configuration to the convolutions of the cerebral cortex.
| follow up: IUFD at 26w.

Teaching point: MR of the placenta can identify severe placental
pathologies associated with early onset IUGR and

marked morbidity/mortality such as hemorrhagic
vasculopathy and massive perivillous fibrin deposition
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lacental pathology unable to

a— IUFD 26w - massive perivillous fibrin deposition
22w ga referred for rfo in’c?‘é’t%‘gg,
MR’ andipath dg = massive perivillous
W fibrin deposimillbirth at 26w.
.
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26w - massive periv

Figure 2. a) Basal (maternal) surface of placenta showing abnormal
pale tan-grey cerebriform appearance that contrasts with the normal

lobulated and beefy red-purple appearance (inset). b) Cut sections
of the placental disc showing diffuse deposition of waxy pale grey
fibrinoid material.
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fibrin deposition (maternal floor infa

or for virtually all adverse outcomes from miscarriage
njury

ce risk 50-75%

affected women never achieve a successful pregnancy

Andres. Am J Obstet Gynecol. 1990; 163: 935-938.
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Preeclampsia Screening is the earliest and best test for
centation upon which evidence based treatment options
e ASA ) can be made.

ne artery Doppler at the time of mid trimester anatomy scan for
igh risk pts.

e SGA fetus - umbilical artery Doppler is insufficient! Uterine and
MCA Doppler with cerebro - placental ratio necessary to detect to
distinguish constitutionally small but normal fetus from placenta

related TUGR

 Placenta MR for invasive placentation and
unexplained euploid IUGR.
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f Impaired Placentation an
lated
ns of Pregnancy

rimester Preeclampsia Screening
asive placentation

e JIUGR

— extreme trendings of maternal biochemical
analytes

— uterine and middle cerebral artery Doppler

- placenta MR

_ Daniel J. Cohen, M.D.
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