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ABSTRACT

Pulmonary embolism represents the leading cause of maternal mortality in developed countries. The optimal treatment of high-risk pulmonary
embolism with cardiovascular instability and at high hemorrhagic risk is still debated but surgical embolectomy represents an effective option.
We describe the case of a 35-year-old woman in week 34 of pregnancy who was referred to our hospital because of exertional dyspnea and
tachycardia and a few hours later became hypotensive and hypoxic. Pulmonary embolism was detected by performing an angio-computed
tomography (CT) scan. After a successful cesarean section, emergent embolectomy was performed without inducing uterine hemorrhage. Both

mother and the newborn recovered without postoperative sequelae.
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INTRODUCTION

Pulmonary embolism (PE) is a common and potentially
fatal cardiovascular disorder that must be promptly
diagnosed and treated.! Management of PE in pregnant
women is still challenging. We report the case of a pregnant
woman with a high-risk PE that occurred in the third
trimester.

CASE HISTORY

A 35-year-old pregnant woman at the 34™ week of
gestation was admitted to the emergency department of
our hospital because of worsened dyspnea on exertion
starting approximately 20 days before. She had tachycardia
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while oxygen saturation and the other cardiovascular
parameters were normal. Her previous medical history
was not remarkable. Despite surgeon advice to continue
monitoring the patient and performing the diagnostic
test as transthoracic echocardiography, she refused to be
hospitalized. The day after, she was urgently admitted to
the Department of Obstetrics due to worsening dyspnea
and tachycardia. At admission, oxygen saturation was
97% on room ait, blood pressure was 120/70 mmHg, and
heart rate was 110 bpm. Among laboratory findings, only
leucocytes (12.14 X 1000/mcL), and d-dimer (10.59 mcg/
mL) were slightly elevated. The electrocardiogram and
transthoracic echocardiogram were normal. Nevertheless,
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after 12 h, she developed syncope and her parameters
worsened: the oxygen saturation dropped to 71% with a
P20, of 44 mmHg and a PCO, of 26 mmHg on room
air. Blood pressure was 80/50 mmHg and the heart rate
increased up to 130 bpm. She required high-flow oxygen
therapy to reach an oxygen saturation of 93% and fluid
load to improve the blood pressure. At this stage, the
angio-computed tomography (CT) scan revealed a bilateral
massive PE. The thrombus involved and partially occluded
both right, left, and even the main pulmonary artery
trunk [Figure 1]. Fetal well-being was assessed through
cardiotocography and sonographic observation of active
fetal movements. On a multidisciplinary consultation,
therapeutic options were discussed on the basis of
three main issues: Treat massive embolism as soon as
possible, deliver her baby to prevent uterine and placental
hypoperfusion in case of maternal cardiac failure, risk of
maternal cardiac failure after cesarean section because of
the expected blood redistribution during the third stage of
labor. The patient was transferred to the operating theater.
We decided to deliver the neonate with a cesarean section
and to prepare at the same time the mother for the surgical
embolectomy. After the general anesthesia induction, the
sternotomy and the cannulation of the ascending aorta
and superior and inferior vena cava were performed.
During the thoracic surgery, the fetus was monitored by
cardiotocography that detected fetal bradycardia. The
cesarean section was thus immediately carried out in
order to prevent fetal hypoxia. A healthy neonate (2 kg
and APGAR score APGAR score of § at 10 min) was
delivered. Placental delivery and uterine suturing were
uneventful. Immediately after the delivery, transesophageal
echocardiography showed a severe right heart dysfunction
with a markedly increased right ventricle dilatation and a
paradoxical movement of interventricular septum. The
cardiopulmonary bypass was then rapidly started through

Figure 1: Clots removed from the pulmonary artery
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the cannulation of the right atrium and the ascending aorta.
The embolectomy was performed through a longitudinal
pulmonary arteriotomy extending into the left pulmonary
artery |Figure 2]. During the cardiopulmonary bypass,
the surgeon performed a bimanual uterine compression
to prevent uterine atony. The uterine contraction was
achieved by administering an intravenous bolus of
100 micrograms ofcarbetocin (1-desamino-1-mono
carba-2-(0-methyl)-tyrosine oxytocin), followed by
sulprostone (analog of prostaglandin E2) intravenous
infusion at a rate of 250 micrograms/h. The patient was
successfully weaned from the cardiopulmonary bypass
with dobutamine at a dose of 4 micrograms/kg/min and
enoximone at a dose of 5 micrograms/kg/min, started
for the persistent right ventricular dysfunction. She was
extubated 8 h later. On day 2, we performed a CT scan of
the lower body revealing left iliac deep venous thrombosis;
inotropes were stopped and she was discharged from the
intensive care unit. On day 5, intravenous unfractionated
heparin was shifted to enoxaparin 6,000 ui international
unit twice a day. The transthoracic echocardiography,
performed during the postoperative course, revealed a
complete recovery of the right ventricle function (Tricuspid
annular plane excursion TAPSE 20 mm, TDI 11 cm/s).
After 13 days, she was discharged.

DISCUSSION

The risk of venous thromboembolism (VTE) is higher
in all stages of pregnancy compared to the non-pregnant
population, mainly during the third trimester and
peripartum period. VTE can manifest as an isolated deep
vein thrombosis more often left-sided (usually pelvic
and/or at lower extremity level) or as PE that has a wide

variety of presenting features, ranging from asymptomatic
to sudden death.”!

Figure 2: CT scan imaging showing bilateral massive pulmonary
embolism
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The non-specific PE presentation is magnified during
pregnancy due to an overlap between symptoms seen in
patients with PE and those associated with the normal
physiologic changes of pregnancy, such as dyspnea,
tachycardia, and tachypnea.’! Moreover, the negative
predictive value of d-dimer in ruling out PE is not useful
during pregnancy due to the physiologically increased
d-dimer levels. Finally, the diagnosis of PE is partially
challenged by the need to limit the use of radiations for
CT scan. The acute development of symptoms may favor
the clinical suspicion for PE rather than pregnancy-related
symptoms.

Although our patient was still hemodynamically stable at
the beginning of her evaluation, showing only exertional
dyspnea, tachycardia, and increased levels of d-dimer, she
had a syncope a few hours later and became hypotensive
and hypoxic. The angio-TC was immediately performed.!
This test can be safely performed because it falls below
the minimum radiation dose of 50 mSv (50,000 uGy) that
could harm the fetus.”

In patients with PE who are hemodynamically unstable,
more aggressive therapies rather than only anticoagulation
are suggested including the following: (1) systemic
thrombolytic therapy, (2) catheter-directed thrombolytic
therapy, (3) catheter-based embolectomy, and (4) surgical
embolectomy.!

Systemic thrombolysis is considered the treatment of
choice for high-risk patients but it represents a debatable
approach during pregnancy due to high hemorrhage risk
for both the mother and the fetus. While catheter-directed
thrombolytic might decrease such a high hemorrhagic risk,
its use is still only anecdotical for pregnant patients."

Surgical or catheter-based embolectomy is appropriate
for those in whom thrombolysis is either contraindicated
or unsuccessful. However, catheter-based embolectomy,
such as thrombus fragmentation combined with
thrombus aspiration and catheter-directed thrombolysis,
is most commonly utilized in patients with moderate/
intermediate-risk PE. Moreover, although rare, catheter
fragmentation can increase pulmonary vascular pressures
likely via embolization of larger fragments into the distal
branches of the pulmonaty vascular bed.[")

Surgical embolectomy is also still an approach under
study in pregnant women given the lack of solid literature
supporting its use. Saced G, ¢f al. reported the largest
series (7 = 13 patients) of massive PE during pregnancy
treated with surgical embolectomy. Maternal and fetal
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mortality was 15.4 and 23%, respectively. Surgical
embolectomy has been historically considered as a rescue
approach for patients in whom thrombolysis failed.®!
However, this approach is now also indicated as a possible
first-line treatment for massive PE in patients with a high
risk of bleeding or with thrombus-in-transit due to the
reduced mortality rates recently reported.”

In our case, reducing the risk of peri-procedural bleeding
was the key, given the high probability of significant
blood loss during and after delivery. Moreover, it was a
massive PE. Thus, we decided to perform straight surgical
embolectomy instead of other techniques for the severe
and refractory hemodynamic instability.

The woman was at the 34" week of pregnancy and the
infant was considered at a good stage of its physiological
maturity. In this setting, the delivery can be considered
the first intervention to do but attention should be paid
on the hemodynamic impact of the delivery itself. Indeed,
following delivery, there is an immediate rise in venous
return due to relief of the inferior vena cava obstruction
and contraction of the uterus, which empties blood into
the systemic circulation. The sudden increase on venous
return may worsen the right ventricle dilatation leading
to a volume overload on top of its pressure overload
due to the PE, as happened in our case. For this reason,
cardiopulmonary bypass cannulas should be secured before
the delivery in order to start cardiopulmonary bypass as
soon as the neonate is delivered.

Finally, our successful case supports the need for an
aggressive and multidisciplinary approach in case of
massive PE during pregnancy. This can be obtained by
the implementation of a pulmonary embolism response

team (PERT) to allow prompt coordination among
different stakeholders.!""
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