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A 31-year-old woman with a mechanical aortic valve for congenital aortic stenosis presented to the cardiology clinic for

preconception counseling. After experiencing an acute stroke 4 weeks prior, she was subsequently discovered to have

prosthetic valve thrombosis requiring replacement of the aortic valve. We discuss her clinical course and preconception

considerations. (J Am Coll Cardiol Case Rep 2023;27:102045) © 2023 The Authors. Published by Elsevier on behalf

of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
CASE PRESENTATION

This is a 31-year-old woman with anomalous left
coronary artery from the pulmonary artery and
congenital aortic stenosis. At age 1 year, she under-
went surgical transposition of her left main coronary
to the aorta and aortic valve commissurotomy. She
enjoyed good health until age 26 years, when she
developed severe aortic regurgitation from endo-
EARNING OBJECTIVES

To explain pregnancy risks associated with
mechanical heart valves.
To discuss maternal and fetal risks in preg-
nancies achieved after maternal stroke.
To explain diagnosis and management of
mechanical prosthetic valve thrombosis.
To consider management of high-risk preg-
nancies after the Dobbs decision.
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carditis with Cardiobacterium, presumed to be related
to a foodborne illness. She underwent aortic valve
replacement (AVR) with a 23-mm On-X valve
(Artivion). She subsequently presented to the
cardiology-obstetrics clinic for preconception coun-
seling. A transthoracic echocardiogram (TTE)
demonstrated normal AVR function.

QUESTION 1: WHAT RISKS DOES THIS

PATIENT HAVE DURING PREGNANCY? CAN

SHE REMAIN ON WARFARIN?

A mechanical AVR places the patient in the World
Health Organization class III, with 19% to 23% pre-
dicted risk of mortality.1 Her CARPREG II (Cardiac
Disease in Pregnancy study II) score is 3, and her
ZAHARA (Zwangerschap bij Aangeboren Hartafwij-
kingen I) score is 4.25, conveying 15% and 70% pre-
dicted risk of maternal cardiac complications,
respectively.2,3
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ABBR EV I A T I ON S

AND ACRONYMS

AVR = aortic valve

replacement

INR = international normalized

ratio

PVT = prosthetic valve

thrombosis

TEE = transesophageal

echocardiogram

TTE = transthoracic

echocardiogram

VKA = vitamin K antagonist
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Women with mechanical heart valves are
at higher risk of maternal mortality, pros-
thetic valve thrombosis (PVT), and hemor-
rhagic events. High doses of Vitamin K
antagonists (VKAs) increase risks of terato-
genicity and fetotoxicity. Current guidelines
recommend that women who require high
doses of VKA (>5 mg warfarin daily) be
transitioned to low-molecular-weight hepa-
rin.4,5 The teratogenicity and fetotoxicity
risks from VKAs should be balanced with
the risk of PVT and fetal loss. In the Euro-
pean Society of Cardiology Registry of
Pregnancy and Cardiac Disease, PVT occurred in 10
of 212 (4.7%) patients with mechanical AVR; in 5
patients, PVT occurred during the first trimester in
the setting of heparin use. VKA use during the first
trimester was also associated with higher rates of
miscarriage.6

These risks were discussed with the patient. As
she attempted to get pregnant, her international
normalized ratio (INR) goal was increased from 1.5 to
2 up to 2 to 3, given the hypercoagulable nature of
pregnancy. This was achieved with warfarin 4 to 5 mg
daily. Approximately 10 months later, she presented
with acute onset of stuttering speech, word-finding
difficulty, and right-sided weakness. On arrival to
the hospital, her blood pressure was 126/72 mm Hg,
heart rate was 67 beats/min, respiratory rate was 18/
minute, oxygen saturation was 99%, and body mass
index was 26.5 kg/m2. Imaging showed an acute left
middle cerebral artery stroke. Urine human chorionic
gonadotropin was negative.

QUESTION 2: WHAT IS THE MOST LIKELY

ETIOLOGY OF HER STROKE, AND HOW

SHOULD SHE BE FURTHER EVALUATED?

In a young patient with a mechanical AVR and no
other risk factors for stroke, the concern is highest for
cardioembolic etiology. Evaluation includes INR
measurement; cardiac imaging to evaluate her valve,
cardiac function, and for the presence of an intra-
cardiac thrombus; and telemetry monitoring to assess
for atrial arrhythmias.

Her laboratory test results were notable for an INR
of 1.0. The patient’s INR was therapeutic at 2.6 1 week
prior. She reported compliance with warfarin. Her
symptoms improved after tenecteplase administra-
tion. TTE demonstrated normal cardiac function, no
intracardiac thrombus, and a normally functioning
AVR with normal gradients (Figure 1). Telemetry
monitoring did not reveal any arrhythmia. The
patient was discharged with a therapeutic INR and
returned to the clinic for additional preconception
counseling.

QUESTION 3: IS IT SAFE FOR HER TO

ATTEMPT PREGNANCY AGAIN, AND IF SO,

WHEN?

Risks of recurrent stroke during pregnancy are related
to the etiology of the index stroke. Pregnant women
are at risk because of the hypercoagulable state of
pregnancy and can develop strokes de novo. In this
patient, therapeutic anticoagulation should theoreti-
cally lessen risk for future cardioembolic stroke. The
FUTURE (Follow-Up of Transient Ischemic Attack and
Stroke Patients and Unelucidated Risk Factor Evalu-
ation) study assessed the natural course of pregnancy
and pregnancy-related complications in women with
a history of ischemic stroke. In that study of 213 pa-
tients, miscarriages and fetal deaths were more
common than in an age-matched cohort. In nullipa-
rous women, like our patient, hypertensive disorders
of pregnancy and early preterm delivery were also
more common.7

There are no existing guidelines regarding
optimal timing for pregnancy after a stroke. In the
FUTURE study, the mean time after stroke to first
pregnancy was 5.7 years, with a standard deviation
of 2.7 years.7

These risks were discussed with the patient, who
still desired pregnancy. Because of concerns
regarding the hypercoagulable state of pregnancy and
the mechanism of stroke, transesophageal echocar-
diogram (TEE) was recommended. One week
following this discussion and approximately 30 days
from her stroke, the patient notified our office of a
positive pregnancy test. She again had a subthera-
peutic INR level at 1.7, and thus, low-molecular-
weight heparin was initiated for consistent systemic
anticoagulation. The patient miscarried at 6 weeks
gestation. She then presented for TEE.

QUESTION 4: HOW IS MECHANICAL PVT

DIAGNOSED AND MANAGED?

Mechanical PVT should be suspected in any preg-
nant woman who experiences an embolic event,
experiences heart failure symptoms, or has
increasing/new valvular gradients on echocardio-
gram. PVT can be diagnosed on multiple imaging
modalities, including TTE, TEE, cardiac computed
tomography, cardiac magnetic resonance, and fluo-
roscopy. TTE is often initially performed to assess



FIGURE 1 Poststroke Mechanical Aortic Valve Gradients on Transthoracic

Echocardiogram

Echocardiogram during hospitalization for stroke revealed normal gradients across the

mechanical aortic valve.
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leaflet motion and for the presence of thrombus.
Because of acoustic shadowing from the mechanical
valve, subvalvular thrombus can be obscured. Cur-
rent American Heart Association/American College
of Cardiology guidelines recommend TEE in preg-
nant women with prosthetic valve obstruction or
who experience an embolic event. Use of color and
spectral Doppler in both TTE and TEE can assess
turbulent flow and gradients across the valve.
Prosthetic valve obstruction in a mechanical AVR is
defined as a gradient 10 mm Hg higher than the
postoperative gradient.8

Once prosthetic valve obstruction is identified,
distinction between thrombus and pannus is neces-
sary. Although pathologic confirmation is the gold
standard, mass size, history of inadequate anti-
coagulation, and timing from initial surgery can
elevate suspicion for thrombus. Additionally, left-
sided arterial occlusion, including ischemic stroke,
is highly suspicious for thrombus.8

The size of the thrombus guides management. For
thrombi of <5 mm, therapeutic anticoagulation can
often resolve the thrombus. Thrombi of >5 mm are at
higher risk of embolization; surgery is recommended
for thrombi of >10 mm and evidence of systemic
embolization.8 Systemic fibrinolysis can also be
considered instead of surgery in patients in whom
surgical risk is high or prohibitive as well as those
who have small thrombus burden, mild heart failure
symptoms, and/or low bleeding risk.5

TEE demonstrated a 5- to 10-mm echodensity on
the AVR with mobile elements in the left ventricular
outflow tract concerning for thrombus. The peak
gradient across the aortic valve was 18 mm Hg
(Figure 2), compared to the postoperative gradient of
5 mm Hg.

The patient was hospitalized, and a multidisci-
plinary consultation with cardiology, interventional
cardiology, and cardiothoracic surgery was held. A
repeat TEE performed after 8 days of therapeutic
intravenous heparin demonstrated a highly mobile
10-mm echodensity on the mechanical AVR (Figure 2,
Video 1). Given the size of the thrombus as well as her
recent thromboembolic stroke, reoperation with a
mechanical AVR rather than lytic therapy was pur-
sued. During the operation, the thrombus was located
below the valve discs, and no pannus was visualized
(Video 2). A 23-mm CryoLife On-X aortic valve pros-
thesis was implanted. The patient had an uneventful
postoperative course, resumed warfarin anti-
coagulation with a goal INR of 2 to 3, and started on
aspirin 81 mg daily.
QUESTION 5: IF THE PATIENT HAD STILL BEEN

PREGNANT AT THE TIME OF VALVE THROMBOSIS

DIAGNOSIS, HOW WOULD YOU COUNSEL HER

REGARDING HER PREGNANCY RISKS AND

OPTIONS IN THIS POST-DOBBS ERA?

This situation requires in-depth shared decision
making with the patient and other members of the
multidisciplinary cardio-obstetrics team, including
maternal fetal medicine and cardiac anesthesia. This
would be considered a high-risk pregnancy, with
specific risks including recurrent stroke(s) and/or
other embolic phenomenon in the setting of a known
left-sided intracardiac thrombus. Cardiac surgery in
the first trimester carries high risk to the fetus.
Following the Dobbs decision, new challenges are
present in reproductive choices, especially in the
state of Missouri, where the patient resides.9 Here, it
is a felony to perform an abortion except in the case of
a medical emergency when a condition “complicates
the medical condition of a pregnant woman as to
necessitate the immediate abortion of her pregnancy
to avert the death of the pregnant woman or for
which a delay will create a serious risk of substantial
and irreversible physical impairment of a major
bodily function.”10 In our patient’s case, an abortion
could be justified as risks could lead to irreversible
physical impairment. Risk interpretation can vary,

https://doi.org/10.1016/j.jaccas.2023.102045
https://doi.org/10.1016/j.jaccas.2023.102045


FIGURE 2 Mobile Echodensity on the Mechanical Aortic Valve

Normal gradients across the mechanical aortic valve on (A) transthoracic and (B) transesophageal echocardiograms. (C) A mobile, 5- to 10-

mm echodensity prolapses from the mechanical valve into the left ventricular outflow tract. (D) The echodensity with normal gradients

across the mechanical valve.
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though, making it a challenge to access abortion care
in such situations.

QUESTION 6: THE PATIENT HAS ASKED

ABOUT ANOTHER PREGNANCY AFTER

RECOVERY FROM THE NEW AVR.

HOW WOULD YOU MANAGE HER

ANTICOAGULATION?

If our patient desired pregnancy, we would recom-
mend therapeutic low-molecular-weight heparin,
verified by measurement of anti-Xa levels (goal: 0.8-
1.2 U/mL, 4-6 hours after dose) given her history of
subtherapeutic INR levels. If she preferred to continue
warfarin, wewould recommend a continued INR target
of 2.0 to 3.0, as long as the daily dose was #5 mg.
Regardless of anticoagulation strategy, stability of
therapeutic anticoagulation is recommended for
several months before pregnancy. Because the risks of
developing PVT are highest in the weeks after valve
implantation, we would recommend waiting at least
6 months after surgery before attempting pregnancy.
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