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CLINICAL VIGNETTE

Management of Acute Sub-massive Pulmonary Embolism

Tri Trinh, MD, James Lee, MD and Jay Patel, MD

Introduction

Pulmonary embolism (PE) refers to obstruction of pulmonary
artery or its branches by material, such as thrombus, that
originated elsewhere in the body. Acute pulmonary embolism
from venous thromboembolic event is common and sometimes
fatal, accounting for approximately 100,000 annual deaths in
the US.! PE has a wide spectrum of presenting clinical features
and imposes high overall mortality.? We present a 47-year-old
female with sub-massive, intermediate-high risk PE who under-
went percutaneous, aspiration pulmonary thrombectomy.

Case Report

A 47-year-old female with no significant past medical history
had sudden onset of lightheadedness and dyspnea on minimal
exertion. She is a psychiatrist who had just completed a clinical
session and was getting up when she developed these symp-
toms. She continued to have shortness of breath that prompted
her to come to the emergency room. She had liposuction two
weeks prior with onset of bilateral leg swelling and was given
furosemide. Upon arrival in the emergency room, she was
hypertensive with tachycardia and hypoxia (heart rate at 125
bpm, 87% O2 saturation on room air). Electrocardiogram
showed sinus tachycardia with S wave in lead 1, Q wave and
inverted T wave in lead 111 (Figure 1). These ECG findings has
been associated with acute PE causing cor pulmonale.® High
sensitivity troponin was significantly elevated to 116 and 164
ng/L (normal < 10 ng/L). Arterial blood gas revealed pO2 of
63mmHg (normal reference 85-100mmHg). CT pulmonary
angiogram demonstrated pulmonary emboli in the right main
pulmonary artery and bilateral segmental and subsegmental
branches bilaterally (Figures 2). RV strain was also noted with
RV/LV ratio > 1.1 (Figure 3). Echocardiogram demonstrated
normal LV size and function but with dilated RV and RV
systolic dysfunction. RV free wall was akinetic with sparing of
apex, consistent with McConnell’s sign. Patient was given
intravenous heparin for systemic anticoagulation. She was
deemed to have sub-massive, intermediate-high risk PE. To
prevent progression of cardiovascular compromise with right
ventricular dysfunction, treatment option with percutaneous,
aspiration pulmonary thrombectomy in addition to systemic
anticoagulation was discussed in detail with the patient. She
agreed to proceed with thrombectomy to minimize future
adverse sequelae of PE. Patient underwent right heart
catheterization, with pre-thrombectomy mean PA pressure of
35mmHg. Fick’s cardiac output was 3.99 L/min. Pulmonary

angiograms were completed using Triever24 Aspiration cathe-
ter from Inari Medical. Bilateral pulmonary thrombectomy was
then performed using the same Triever24 Aspiration catheter
(Figure 4). Throughout the procedure, blood aspirates were
filtered through a FlowSaver© device from Inari Medical.
Thrombi were excluded by the filter and blood returned to the
patient to minimize blood loss. Post procedure pulmonary
angiograms performed (Figure 5) showed and a significant
reduction of mean PA pressure of 19mmHg. The patient
reported immediate improvement in symptoms and avoided
transfer to the intensive care unit. She was weaned off
supplemental oxygen and transferred to a contracted facility for
ongoing management.

Discussion

Venous thromboembolic disease is increasing with many
predisposing risk factors.* Increased incidence and prevalence
of cancer, trauma, surgery, oral contraceptive medications,
traveling, and sedentary lifestyle contributes to this rise.>” Deep
vein thrombosis and pulmonary embolism are part of same
spectrum of disease. However, pulmonary embolism poses a
more serious mortality risk. PE, mortality risk is related to the
embolic burden and effects on the right ventricle along with any
other cardiopulmonary co-morbidities. Sudden increase in PA
pressure can lead to RV dysfunction and RV ischemia;
decreased RV contractility which can lead to cardiogenic shock
and death.31% Diagnosis of PE remains challenging, as present-
ing symptoms are often nonspecific. Even with the diagnosis of
PE, treatment has largely been systemic anticoagulation. Some
PE cases have high mortality rates, and systemic anticoagu-
lation may not prevent the progression of cardiogenic shock in
certain patients. Also, inadequately treated PE’s with high
thrombus burden have long term consequences and co-
morbidity risks. These include chronic thromboembolic pul-
monary hypertension with exercise limitations.?*'? These
sequelae can impact long-term quality of life, especially in
young patients it is important to risk stratify each PE patient,
based on their hemodynamic status and clinical features,
determining appropriate therapy®. Contemporary management
of PE includes systemic anticoagulation/thrombolysis, surgical
embolectomy, or catheter-based procedure. Systemic thrombo-
lysis poses significant risk for major bleeding with higher risk
in subgroup of patients. Surgical embolectomy remains signi-
ficantly invasive and is not without complications. Catheter-



based therapies may be more appealing as a treatment option,
as it minimizes procedural risk and can quickly relieve
pulmonary vascular obstruction, without significant risk for
bleeding. Recent technological advances in aspiration catheters
include FDA approval of FlowTriever catheter by Inari
Medical.** The efficacy and safety of this device was reported
in the single-arm, prospective FLARE trial. This trial showed
improved RV strain, as indicated by RV/LV ratio, in
intermediate-risk PE patients 48 hours post-procedure.’® If
adequate aspiration is performed, immediate improvement in
hemodynamic measurements can be observed. With the
emergence of new catheter-based therapies, it is important to
accurately diagnose and risk stratify patients, so that such
therapy can be offered to improve outcome in massive and sub-
massive PE.

Figures

Conclusion

This patient was quickly diagnosed with sub-massive
intermediate-high risk PE after surgery. Pulmonary Embolism
Response Team (PERT) was notified and patient was placed on
systemic anticoagulation. Catheter-based therapy with aspira-
tion thrombectomy was offered to alleviate thrombus burden
and RV strain. The procedures objective included unloading
RV strain, and reduced risk for long-term consequences in an
otherwise healthy, young patient. She underwent the procedure
without complications with immediate improvement in
hemodynamic measurements and resolution of symptoms. It is
important to consider other treatment options in PE besides
systemic anticoagulation/thrombolysis. Future randomized
controlled studies will help guide the use of catheter-based
therapy in addition to systemic anticoagulation in PE.

Figure 1: ECG showing sinus tachycardia with S wave in lead 1, Q wave and inverted T wave in lead Il

Figure 2: CT pulmonary angiogram showing pulmonary emboli in the right main pulmonary artery and bilateral
segmental and subsegmental branches bilaterally




Figure 3: CT showing RV strain with RV/LV ratio > 1.1

Figure 4: Pulmonary artery pressures and thrombi
aspirated

SAT: PA 54.8%
T94,3%
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