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Percutaneous debulking of tricuspid vegetations
due to infectious endocarditis in pregnancy: a
case report

Sarah Boudova, MD, PhD; Thomas Casciani, MD; Jennifer Weida, MD
Infective endocarditis is a rare but serious disease with increasing prevalence in women of childbearing age because of the opioid epidemic.
Therefore, it is an increasingly frequent pregnancy complication. The gold standard of treatment is intravenous antibiotics with surgery reserved
for refractory cases. However, pregnancy complicates decisions about the risk and timing of surgery. AngioVac represents a percutaneous alter-
native to surgical intervention. Here, we present a case of a 22-year-old G2P1001 woman with a history of intravenous drug use and infective
endocarditis who continued to show signs and symptoms of septic pulmonary emboli despite management with intravenous antibiotics. The
patient was deemed not to be a surgical candidate while pregnant and had an AngioVac procedure at 30 2/7 weeks of gestation with the removal
of tricuspid vegetations. The patient was delivered via cesarean delivery at 32 5/7 weeks of gestation because of a nonreassuring fetal heart trac-
ing. The patient’s tricuspid valve was replaced on postpartum day 16. This case demonstrates that AngioVac can be safely used in the third tri-
mester of pregnancy and may be considered in consultation with a multidisciplinary team for the management of infective endocarditis refractory
to antibiotic treatment as an interim measure until surgery can be safely performed.
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Introduction
Because of the opioid epidemic, intrave-
nous (IV) drug use (IVDU) and its
sequelae, including infective endocardi-
tis (IE), are increasing.1−3 IE rates are
increasing greatly in women of child-
bearing age with subsequent increases
in the rates in pregnancy.1,3−5 IE can
involve any valve, but it most com-
monly involves the tricuspid valve (TV)
when secondary to IVDU.6 Despite
being rare, IE has significant morbidity
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and mortality rates. Pregnancy further
exacerbates the risk of heart failure. The
maternal mortality rate of peripartum
IE is estimated at 11% to 33%.5,7,8

Right-sided lesions have a lower,
although still clinically significant, mor-
tality rate of 6.1%5 with a TV-specific
mortality rate of 9.5% reported in 1 sys-
tematic review.9 Mortality is similarly
elevated for the fetus with an overall
rate of 14.6% to 29.0%5,7 and a TV-spe-
cific rate of 9.5%.9 Over half of these
pregnancies result in preterm delivery.
The average gestational age (GA) at
delivery is 32 to 34 weeks, with conse-
quent neonatal morbidity and
mortality.5,8,10

IV antibiotics are the gold standard
of treatment for IE, with cardiac surgery
typically reserved for cases of acute
heart failure or cases refractory to medi-
cal management.6,7,11−13 Pregnancy
complicates the surgical decision-mak-
ing process. During pregnancy, there
are anatomic and physiological changes
to the cardiovascular system, which can
exacerbate the stresses of heart failure
because of IE.

Cardiac surgery in pregnancy has a
33.1% fetal mortality rate and an 11.2%
maternal mortality rate, although this
may overestimate the mortality rate for
valve replacement.14 Determinations
have to be made about whether to oper-
ate in the antepartum, intrapartum, or
postpartum period. If the surgical pro-
cedure is to be performed in the post-
partum period, delivery timing needs to
be optimized, weighing the risks to the
mother of continuing the pregnancy
against the benefits to the fetus of fur-
ther gestation.
AngioVac is a Food andDrugAdminis-

tration−approved, noninvasive treatment
option for patients who are poor surgical
candidates.15 The system is composed of
venous drainage and return cannulae and
an extracorporeal circuit with a pump and
filter. Blood and thrombotic material are
aspirated and filtered, and blood is
returned to the patient. In a meta-analysis
of vegetation debulking using the Angio-
Vac system, the pooled events rate of suc-
cessful removal was 74.5%, whereas the
operative mortality pooled events rate was
14.6%.16 In a retrospective study of right-
sided IE, the use of the AngioVac showed
a significant improvement in surgical can-
didacy based on National Surgical Quality
Improvement Program scores.17

Here, we describe the successful per-
formance of an AngioVac procedure for
the removal of TV vegetations during
the third trimester of pregnancy in a
May 2023 AJOG Global Reports 1

http://crossmark.crossref.org/dialog/?doi=10.1016/j.xagr.2023.100204&domain=pdf
mailto:Corresponding author: Sarah Boudova, MD, PhD.
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.xagr.2023.100204
http://www.ajog.org


Case Report ajog.org
woman with septic emboli from IE who
had failed IV antibiotics and was not
deemed to be a surgical candidate while
pregnant.
Case
A 22-year-old White G2P1001 woman
presented to a county hospital at 28 1/7
weeks of gestation for cerebrovascular
accident tenderness and malaise. The
patient’s past medical history indicated
polysubstance abuse, methicillin-sensi-
tive Staphylococcus aureus bacteremia
(MSSA), hepatitis C virus with an unde-
tectable viral load, and endocarditis, for
which the patient had been admitted a
year ago, treated with 6 weeks of IV
antibiotics, and planned for surgical
management but was lost to follow-up.
On admission, the patient was found to
have COVID-19 pneumonia, pyelone-
phritis, MSSA bacteremia, and throm-
bocytopenia and was admitted to the
intensive care unit (ICU) for respiratory
failure. The patient was intubated, and
treatment was started. The patient had
a transesophageal echocardiogram,
which showed severe TV regurgitation,
large TV vegetations (2£ 1 cm), and
FIGURE 1
Echocardiogram before and after the

Transthoracic echocardiogram before (A) and after
CD, cesarean delivery; NICU, neonatal intensive care unit.
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flail TV leaflets with severe valve mal-
coaptation.

The patient received betamethasone
for fetal lung maturation and was trans-
ferred to a tertiary care hospital. The
cardiothoracic surgery team recom-
mended medical management with IV
antibiotics, with a plan to consider valve
surgery after delivery. The patient’s con-
dition improved with the antibiotic
treatment. Moreover, the patient was
extubated and was transferred to the
maternal-fetal medicine (MFM) unit at
29 3/7 weeks of gestation for fetal moni-
toring, Subutex initiation, and continu-
ation of IV antibiotics. The infectious
diseases (ID) team was consulted, and
they recommended the continuation of
IV cefazolin.

At 29 6/7 weeks of gestation, the
patient became tachypneic and tachy-
cardic and required increasing oxygen
supplementation. A computed tomog-
raphy angiogram showed several new
septic emboli throughout the lungs
bilaterally and a small pericardial effu-
sion. In a multidisciplinary discussion
with members of the MFM, anesthesia,
interventional radiology (IR), cardiol-
ogy, critical care, and ID units, an
AngioVac procedure

(B) the AngioVac procedure. The arrow indicates the

Rep 2023.
AngioVac procedure was recom-
mended. At our institution, AngioVac
is used as a stand-alone treatment for
TV vegetations in nonsurgical candi-
dates (competent valves not requiring
replacement, prosthetic valves, or those
not offered surgery because of IVDU
recidivism) or as a means of stabilizing
patients (clearing blood cultures, halting
septic emboli, and improving clinical
status and surgical risk factors) before
surgery, especially when a delay in sur-
gery is desired (as in this patient
because of the patient’s GA).17 The
patient was counseled on the risks of
the AngioVac procedure, including
exposure to radiation from fluoroscopy.
Afterward, the patient signed an
informed consent. A preprocedure
echocardiogram showed an ejection
fraction of 60%, moderate TV regurgita-
tion, and continued presence of a
mobile vegetation on the TV (Figure 1,
A). The AngioVac procedure was per-
formed at 30 2/7 weeks of gestation
under general anesthesia with continu-
ous fetal monitoring. An obstetrician
was present, and the neonatal ICU
(NICU) was on standby for emergency
cesarean delivery (CD) if needed. The
vegetation.
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FIGURE 2
Timeline of hospital course

The small hatch marks indicates weeks since admission. The large hatch marks are labeled with timing of major events.
Boudova. AngioVac in pregnancy. Am J Obstet Gynecol Glob Rep 2023.
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patient was placed in the supine posi-
tion with a leftward tilt. A Foley cathe-
ter and external fetal heart monitor
were placed. The patient was prepped
and draped. Access was obtained to
both the femoral veins and the right
internal jugular vein. An 8 French intra-
cardiac echocardiogram was directed to
the right atrium. Intracardiac echocar-
diography identified the vegetations on
both the posterior and anterior leaflets
of the TV and along the eustachian
valve at the confluence of the inferior
vena cava and the right atrium (Video).
An AngioVac cannula was introduced
through the right internal jugular vein
and directed to the right atrium under
fluoroscopic guidance. Using ultra-
sound guidance, the AngioVac cannula
was directed toward the vegetations
while the venous bypass circuit was acti-
vated. Multiple passes were made until
most vegetations (80%) were debulked.
The vegetations grew S aureus. The pro-
cedure was uncomplicated and well tol-
erated by the patient and fetus. The
postoperative echocardiogram showed
an ejection fraction of 57%, continued
presence of mobile vegetations on the
TV, flail TV, and severe TV regurgita-
tion (Figure 1, B).
Postoperatively, the patient’s clinical

status improved. Blood cultures were
negative when repeated 1 week after the
procedure. At 32 5/7 weeks of gestation,
there was a nonreassuring fetal heart
tracing of uncertain etiology, and the
patient was delivered via an uncompli-
cated primary low transverse CD for
fetal malpresentation and a biophysical
profile of 4/8. The patient gave birth to
a live-born male infant weighing 1803 g
with Apgar scores of 9 and 9 at 1 and 5
minutes, respectively. Placental pathol-
ogy showed a 3-vessel cord with no evi-
dence of funisitis or chorioamnionitis.
The placental disk had scattered perivil-
lous fibrin deposition and calcification.
The neonate was admitted to the NICU
for respiratory distress syndrome and
prematurity. The neonate had a pro-
longed course because of ongoing nutri-
tional needs. The neonate was
discharged on day 35 of life. The
patient’s postpartum course was com-
plicated by preeclampsia with severe
features. The patient received magne-
sium and was started on long-acting
nifedipine with improvement.

On postpartum day 7, the patient was
transferred back to cardiothoracic sur-
gery. A repeat echocardiogram showed
severe TV regurgitation, TV vegeta-
tions, flair leaflet, Chiari network in the
right atrium, a dilated right atrium, nor-
mal ventricular function, and a patent
foramen ovale. Blood cultures showed
no growth. The patient underwent an
uncomplicated TV replacement with a
porcine valve and had a primary closure
of the patent foramen ovale on postpar-
tum day 16. The patient completed her
antibiotics course and was discharged
on postpartum day 24. Figure 2 shows
the timeline of the patient’s hospital
course.

Comment
This case demonstrates a typical presen-
tation and disease course of IE in preg-
nancy. Most patients are White, are
uninsured, and have a history of IVDU
with multiple comorbidities.4,8,10,18

Patients often present antenatally with
cardiopulmonary symptoms or symp-
toms related to the infectious sequelae
of IVDU.4,8,10 The most common path-
ogen is S aureus.4,6,8,10,18 Pulmonary
septic emboli are a frequent
comorbidity.4,5,10

Because of the medical complexity of
this patient, we employed a multidisci-
plinary team composed of members of
the anesthesia, IR, ID, critical care, car-
diology, cardiothoracic surgery, and
neonatology teams. Although our team
was created ad hoc, there is evidence
that established multidisciplinary teams
reduce mortality in patients with IE and
May 2023 AJOG Global Reports 3
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have been employed in the setting of
pregnancy.10

To the best of our knowledge, this is
the third reported case of the use of
AngioVac in pregnancy. Moreover, this
study reports the use of AngioVac after
periviability. Ayzenbart et al19 reported
the use of AngioVac for debulking TV
vegetations in a woman with endocardi-
tis at 22 weeks of gestation. The patient
had a recurrence of the vegetations, and
the procedure was repeated at 26 weeks
of gestation. Similar to our case, the
patient had IVDU with severe tricuspid
regurgitation and developed septic pul-
monary emboli despite appropriate
treatment with IV antibiotics. The
patient tolerated the procedure and
delivered several weeks later. Torok et
al20 reported the use of AngioVac for
the removal of a saddle pulmonary
embolism in a postpartum woman with
Fontan circulation who had failed
thrombolytic therapy.
In this case, our patient delivered 2

weeks after the AngioVac procedure.
The cause of the nonreassuring fetal sta-
tus was unknown. Despite maternal
clinical improvement after the Angio-
Vac procedure, the case was a high-risk
pregnancy with multiple comorbidities
that may have contributed to the deteri-
orating fetal status. We believe that it is
highly unlikely to have been precipi-
tated by the procedure, given that it
occurred weeks later. However, it is
impossible to know when the delivery
would have occurred if the AngioVac
procedure had not been performed.
Similarly, there was no way to know if
her cardiac status would have remained
constant or declined more precipitously
if the AngioVac procedure had not been
performed.
Data on IE in pregnancy and the use

of AngioVac in pregnancy are limited
and prone to reporting bias. Further
research is needed on the safety and
efficacy of AngioVac in pregnancy,
including the ideal timing of the proce-
dure and characteristics of patients who
would most benefit.
4 AJOG Global Reports May 2023
Conclusion
Our study demonstrates the use of the
AngioVac system for the removal of TV
bacterial vegetations of a pregnant
patient with IE at 30 2/7 weeks of gesta-
tion. The use of the procedure was suc-
cessful and well tolerated. The patient
delivered at 32 5/7 weeks of gestation
because of fetal distress. &
Supplementary materials
Supplementary material associated with
this article can be found in the online
version at doi:10.1016/j.xagr.2023.
100204.
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