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Goals of this Lecture on
Cardiovascular Dz in Pregnancy

1. Understand the hemodynamic effects
of pregnhancy, labor & delivery

2. Recognize the risks to the mother and
fetus of various cardiovascular
conditions

3. Select among management options
based upon their risks and benefits to
both mother and fetus



Sequence of this talk

Overview of heart dz & pregnancy

Evaluation-counseling & concept of
multidisciplinary team

Maternal & Fetal outcome determinants
Pregnancy and L&D hemodynamics
High risk conditions in pregnancy
Vaginal vs cesarean delivery

Prosthetic valves & anticoagulants
Final overview of CHD & pregnancy



Cause of maternal deaths in pregnancy
Other congenital* —

Unknown heart failure — Total maternal
Endocarditis’ | deaths = 409
Myocardial infarction | Cardiac deaths
' =41
poric diseciont |
e
cardiomyopathy
Sy e
hypertension$

Cardiomyopathy /
il i _

0 2 4 6 8 10

Mitral valve prolapse, repaired secundum atrial septal defect
t Repaired coarctation, bicuspid aortic valve, normal heart
$ 2 Marfan, 2 previously normal, 1 hypertension

§ 3 Primary, 2 Eisenmenger, 1 repaired atrial septal defect and pulmonary hypertension,
1 talc granuloma, 1 unknown

Royal College of Obstetricians and Gynaecologists. Why mothers die 1977-1999,
the confidential inquiries into maternal deaths in the UK. London, RCOG, 2001



Pregnancy & Heart Disease In

General

Cardiovascular Disease Is the most
common cause of maternal death

The most common cardiac causes of
death are cardiomyopathy or PHTN

In developed nations, the most common
cardiovasc diseases are congenital HD

Med/Surg advances over last 50 years
have allowed most such women with CHD
to conceive and bear children



Pregnancy & Heart Disease -1

« CHD pts who desire pregnancy (or are
already pregnant) need specialized care

o Cardiac evaluation before pregnancy-
— Current status
— Assess risks
— ?Need for pre-pregnancy procedures or
surgery

* Preconception versus contraceptive
counseling



Pregnancy & Heart Disease -2

« Multidisciplinary team Management during
pregnancy
— Card & OB exams
— Medications — especially anticoagulants
— Testing
e Labor & Delivery
— Anesthesia/analgesia
— Monitoring issues
— Air bubble/particle filters
— |E prophylaxis
e Postpartum care & issues



ROLE OF CARDIOLOGY PRE-
PREGNANCY

e Estimate maternal & fetal risk to allow
Informed decision RE planned pregnancy
— Estimate maternal mortality/morbidity

— Minimize maternal risk (note:Timing early better
tolerated for systemic RV or SV vs later in life
when EF may have deteriorated)

— Estimate & minimize fetal risk
« Maternal drugs- modify, adjust, or
substitute?

* Pre-pregnancy intervention needed? (?need
for valvuloplasty, valve repair or replacement?)



MATERNAL OUTCOME In
Pregnancy & Heart Disease -1

« Degree of ** cyanosis **

 Functional capacity, ** ventricular
function **

e *»*PA Pressure **

 Nature of primary disease e.q.
obstructive lesions

 ?Presence of satisfactory surgical
repair or palliation



Eisenmenger VSD & Pregnancy

Low PVR

Left-right shunt

High PVR

\

Right-left shunt

The issue Is
the degree of
cyanosis and
the severity of
the pulmonary
vascular
disease
(PHTN); the
location of the
VSD is less
Important
than its

Brickner et al NEJM 2000, vol 342

efrects




ASD and Pregnancy

In the Uncomplicated ASD
with RVVO due to L-R
shunt and normal to mild
Increase in PAP (<50
mmHg systolic), pregnancy
IS well-tolerated; potential
for paradoxical embolism,
appropriate leg care to
prevent postpartum DVT

With permission -Brickner et al NEJM 2000, vol 342



MATERNAL OUTCOME In
Pregnancy & Heart Disease-2

CHF and / or arrhythmias often seen with
Impaired functional status or cyanosis, or
superimposed HTN

Risk of coronary/aortic dissection

Concerns about pulmonary or systemic
embolism

Endocarditis risks




Predictors of FETAL
OUTCOME In Pregnancy &

Heart Disease

Maternal functional capacity
Degree of maternal cyanosis

Note: If maternal congenital heart
disease, estimated transmission rates 5-
15%

Note: iIf maternal Marfan’s, autosomal
dominant = 50%



Live Births vs Cyanosis




Increased blood vol CARDIAC

alters SV & CO

CO 50% higher OUTPUT

beginning week 5 - CO
peaking middle 2nd
to 3" trimester

Early incr CO due to SV
Incr SV, later incr
HR

3'd Trimester Body
position: supine
VC compression HR
oy Gravid Uterus
decreases preload
& Cardiac Output




LABOR & DELIVERY
HEMODYNAMICS

UTERINE CONTRACTIONS INCREASE SV &
CARDIAC OUTPUT ~ 50%

Increased CO > In lateral than supine position
~ 3-fold increase in O, consumption

Heart rate response varies

ncreased systolic & diastolic BP, esp stage |l

RX of anxiety and pain limits but does not
prevent increase in CO




L&D Monitoring -Left
Decubitus Position




POSTPARTUM HEMODYNAMICS

Immediately after delivery: Pressure on IVC
relieved

Auto-transfusion : Blood shifts from contracting,
emptied uterus into central circulation

Venous return increases immediately
postpartum - extra preload may cause clinical
deterioration

Increase In SV and CO (though within first hour
heart rate (HR) drops limiting the CO)

By 24 hrs , CO usually = 10-20% above pre-
pregnancy levels where it may remain for up to
12-24 wks, particularly if breast feeding



HIGH RISK CONDITIONS IN
PREGNANCY

Marfan’'s syndrome with dilated aorta (>40mm)
Severe aortic stenosis or Aortic Coarctation
Severe mitral stenosis

Prosthetic valves- espec earlier variants,
MV>AV

Pulmonary HTN (PAP >3/4 systemic) (e.g.
Primary PHTN, Eisenmenger’s syndrome)

Decreased LVEF (<35%) (e.g PPCMY)

Uncorrected cyanotic congenital heart disease
- or - Inadequately corrected severe CHD

Onset of labor while on oral anticoagulants
(I.e. warfarin / Coumadin®)



Aortic medial changes with
pregnancy

Non-gravid aortic media Gravid aortic media

Presumably due to both hormonal and hemodynamic changes
with pregnancy, the gravid aorta demonstrates increased
ground substance, fragmented elastin, and altered collagen; in
the presence of a pre-existing tissue disorder, this may
accentuate the chance of dissection.



Developmental Connective

Tissue Defects & Pregnancy

» Spontaneous Aortic or
Arterial Dissection

— ~50% of Aortic

Dissection in women
<40 yrs occur with
pregnancy

* Spontaneous _
coronary arterial
dissection

*highest incidence from
3rd trimester

to labor and 1st 48 hrs
postpartum*



MARFAN'S & Pregnancy

* Preferable to Avoid pregnancy!
Possibility of AoD/rupture potentiated
by pregnancy-induced tissue change,
SV & CO, especially if aortic root
dimension > 40 mm

e |f ECHO aortic root size <40 mm , most
likely small risk — but — dissection
(usually type | or A) can occur even if

“normal aortic root size” (CXR
Inaccurate- need echo or MRI)

 If pregnant, or, proceeds anyway:
— B-Blockade

— planned controlled delivery —consider
CS delivery if significant aortic

aneurysm or dissection
— |E prophylaxis (AR, MVP)



Coarct Balloon Dilatation

balloon
waist



Managing “High Risk”
Pregnancy L & D

At ~36-38 wks, amniocentesis = fetal maturity

Elective admit @ ~38 wks
— If on anticoagulants, change to IV heparin

— cervical prostaglandin E1 (Misoprostol)  for
softening/ripening of cervix and uterotonic action- labor
results

— Artificial membrane rupture - anti IE Rx started
— oxytocin augments uterine contractions
— Narcotic epidural anesthesia

Fetal monitoring

vaginal delivery (vacuum extraction assist as
required)



Epidural Analgesia

Eltzschig HK et al: Regional anesthesia and analdes labor
and delivery. NEJM 2003; 348:319



Cesarean Section Delivery
rather than Vaginal Delivery?

Some commonly used considerations:

* Obstetrical reasons — CPD, breech, etc.
« Anticoagulation with coumadin (warfarin)
o Severe fixed obstructive cardiac lesions
e Severe pulmonary HTN

 Marfan’s with dilated aorta or dissection




CESAREAN DELIVERY &
HEMODYNAMICS

e Attempting to avoid hemodynamic changes
during vaginal delivery , some advocate C-
section for women with cardiovascular disease

e C-section delivery has significant effects:
Intubation, anesthesia , blood loss, abdominal
surgery, relief of IVC compression, extubation,
and, postoperative awakening & discomfort

* Generally, standard vaginal delivery
with careful analgesia is preferable
except for OB reasons




Women & Prosthetic Valves

Selection
— Appropriate size & Hemodynamics for patient

— Durability- accelerated degeneration of tissue
valves with pregnancy

— 7?anticoagulation- risks to mother & fetus
Risks of Valvular Dysfunction

— Stenosis &/or Regurgitation

— Embolism
Anticoagulation Management

— Mechanical MV riskier than Mechanical AV

— note changing hypercoagulable state of
pregnancy

Infective endocarditis - Risk and
prevention

calcification



Pregnancy: Mechanical valve
thrombus

30 yo woman with bileaflet mechanical MV; abruptio placenta
and premature labor dictates urgent CSD; AC transiently
stopped, promptly restarted but delay in Rx aPTT,; acute

pulmonary edema and hypotension; TEE above; emergency
MV replacement.



Anticoagulation & Pregnancy

Anticoagulants do not completely eliminate
thrombo-embolic complications  in Prosthetic
Valves —incidence of mechanical prosthetic
thrombosis ~ 10% (earlier generations>current,
MV>AV)

pregnancy has hypercoagulable state
with increased I, VII, VIII, IX plus inhibition
of fibrinolysis worsens the issue

Coumadin ~ 30% fetal mortality rate

Reported relation between coumadin dose
>5mg and fetal complications (Vitale et al
JACC 1999; 33: 1637)



Anticoagulation & Pregnancy

« COUMADIN crosses placental barrier

— FETAL WASTAGE (SPONTANEOUS AB &
STILLBIRTHS), FETAL CEREBRAL
HEMORRHAGE

— CNS: optic atrophy, mental
retardation, microcephaly, spasticity-
2nd trimester

— *Coumadin Embryopathy** (~10%)
nasal bone hypoplasia,
chondrodysplasia punctata

**Greatest Risk period is conception to
13th week**

« If on coumadin at labor, need C-S
delivery to avoid fetal cerebral

hemorrhage




Pregnancy in Congenital Heart
Disease

Complex heart disease imposes no barrier to sexual
activity!
Preventing maternal mortality/morbidity is a prime goal -

make an educated assessment for each individual
woman'’s situation

Recognize those who are & are not at significant risk;
many women with CHD who could successfully bear
children are inappropriately advised against it

Those at significant or unacceptable risk must be
counseled- preferably while still in adolescence —
avoidance/contraceptive techniques may be advised-

May be too few with a given malformation to make
calculated assessment — a best informed judgment by an
ACHD specialist may be useful



“‘Key points”

Pregnancy imposes a significant
hemodynamic burden

Obstructive lesions are more poorly
tolerated than are regurgitant lesions

Pulmonary HTN is BAD!
CYANOSIS risks fetal IUGR or demise
Need for anticoagulation worsens outcome

Careful management and hemodynamic
monitoring of the “high risk” cardiac patient
can get many successfully though Labor &
Vaginal Delivery



Pregnancy Cases



PREGNANCY & CHD Cases

John S. Child, M.D., F.A.C.C.

Streisand/AHA Professor of
Medicine/Cardiology

Director, Ahmanson-UCLA Adult
Congenital Heart Disease Center
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Pregnancy & Severe PS

18 y/o woman presents with syncope at 32
wks IUP

Exam: incr JV ‘A’, RVE, long 4/6 crescendo
decrescendo Murmur, increased split S2

Echo-Doppler: RVH, peak PS velocity 5.8 m/s

Balloon valvuloplasty with TEE guidance with
cath gradient decreased from 150 (PVA 0.3)
to 38 mmHg (PVA 0.9 cm?)

2d later: spontaneous labor, Amp & Gent,
normal vaginal delivery



PS & PTPV In pregnancy:
pressures & fetal heart rate

PTPV

RV alternans




PS pre- and post-PTPV




Pregnancy & Bicuspid AS

26 y/o F-BAV & AS

CHF @ 32 wks gestation; AVA = 0.9 cm?
— Balloon valvuloplasty- AVA = 1.1 cm? & 1+AR

At 38 wks, amniocentesis = fetal maturity

Elective admit :

— cervical prostaglandin E2 (misoprostol) for
softening of cervix- labor results

— Artificial membrane rupture - anti IE Rx started
— oxytocin augments uterine contractions
— Narcotic epidural anesthesia

vaginal delivery & vacuum extraction assist



Pregnancy- PTAV -TEE
guidance




FHR & UC during PTAV




CASE STUDY: PeriPartum
CHF

32 F —no prior knowledge of Hrt Dz
Prior uncomplicated pregnancy 7 years ago

c/o vomiting and abdominal discomfort, frequent
urination 3 ™ trimester

L&D uncomplicated but onset SOB 24 hr after
delivery, increased over 4 d when dx CHF

UCLA at 2 wks PP- dx CHF & CHB —echo makes
basic dx

Intensive Med RXx, pacemaker implant- biV pacing
Progressive CHF, death 3 mos PP



Anatomy- Echo



CCTGA CHF PostPartum- CXR



CCTGA anatomy & CHB




Pregnancy & Heart Disease
Questions



Which of the following factors is least likely to have
an adverse outcome during pregnancy?

A. Marfan syndrome with dilated ascending
aorta (46 mm at sinuses)

. Aortic valve stenosis (AVA 0.40 cm?/m?)

C. Pulmonary artery pressure 80/35 mmHg
(mean 50 mmHQ)

D. RV volume overload due to uncomplicated
ASD

E. LVEF 30% with Class Ill CHF

o



In a mother with uncorrected congenital
heart disease, fetal outcome Is most
adversely affected by which of the following:

A. Presence of twins

B. Maternal age

C. Degree of maternal cyanosis

D. Volume of ASD left to right shunt

E. Presence of maternal mitral valve prolapse



In a 24 year old woman with an Eisenmenger
VSD, risks for a bad outcome during pregnancy
are related to all of the following except:

_ocation of the VSD
—unctional capacity
Degree of cyanosis
PA pressure

RV failure

moow»




