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INTRODUCTION

Despite an abundance of literature supporting percutaneous
mechanical thrombectomy of pulmonary embolism (PE), only a limited
number of case reports in the literature attest to the utility of percuta-
neous mechanical thrombectomy for clot in transit."* With arecent U.S.
Food and Drug Administration (FDA) approval for the FlowTriever”
system for percutancous mechanical thrombectomy for clot in transit,?
we present a dramatic case with recent trimalleolar fracture, having
undergone open reduction and internal fixation, post-operative course
being complicated by extensive deep vein thrombosis with resultant
pulmonary embolism and clot in transit which was extracted success-
fully using the percutaneous mechanical thrombectomy FlowTriever”
system.

CASE REPORT

A 59-year-old male with past medical history of atrial fibrillation on
rivaroxaban, hypertension, morbid obesity, and heart failure with pre-
served ejection fraction presented with shortness of breath after being
discharged from a same day surgical facility for a malleolar fracture
repair. He had a fall and suffered a trimalleolar ankle fracture. After
holding his rivaroxaban for three days prior to surgery, he underwent
internal fixation of the left trimalleolar ankle fracture and was dis-
charged the same day.

Upon trying to exit his car at a fast-food restaurant, the patient had
severe shortness of breath and was brought to the emergency room.
In the emergency room, he was tachycardic with a heart rate of 137
beats per minute, blood pressure of 95/61 mmHg, and respiratory rate
of 18 per minute with an oxygen saturation 96% on 4 liters by nasal
cannula. His exam was significant for clear lungs bilaterally, but with
increased effort for breathing. Heart examination was irregular without
any significant murmurs. He had 1+ edema bilaterally. The differential
diagnosis included pulmonary embolism, fat embolism, acute coronary
syndrome, and aortic dissection.

Electrocardiogram revealed atrial fibrillation with rapid ventricular
rate and low voltage (Figure 1). His blood work was significant for a
hemoglobin 13.9 g/dl., white blood cell count of 8.2 x 109/1,, platelet
count of 137 x109/L, and creatinine of .19 mg/dL. Troponin [ returned
at 0.04 ng/mL along with an elevated whole blood lactate 5.1 mmol /1.
Due to concern for pulmonary embolism, he underwent computed
tomography angiogram of the chest which demonstrated alarge throm-

bus burden in the right and left pulmonary arteries with extension into
the segmental branches of the left upper, left lower, right lower, and
right middle lobes (Figure 2, Video 1) along with an impressive clot in
transit in the right atrium (Figure 3). The clot in transit was passingin/
outofthe tricuspid valve and not attached to any intracardiac structure.
The pulmonary embolism response (PERT) team was activated. Given
the recent surgery and extensive clot in transit, systemic thromboly-
sis was avoided despite borderline hemodynamics. He was brought to
the catheterization lab where he underwent echocardiography-guided
(Figure 4, Video 2) extirpation of the clot in transit (Video 3) and from
bilateral pulmonary arteries (Figure 5). [ Videos are only available on
the website: journals.ku.edu/kjm].

Apost procedure echocardiogram (Figure 6, Video 4) demonstrated
resolution of the clot in transit in the right atrium, along with dramatic
improvement in hemodynamics with heart rate of 79 beats per minute,
respiratory rate of 15 per minute, saturating 98% without requiring
supplemental oxygen, and blood pressure of 122/99 mmHg. He under-
went bilateral lower extremity duplex which showed acute occlusive
deep vein thrombosis in the right popliteal and posterior tibial veins.
He was started on warfarin with heparin bridging following the proce-
dure. He was discharged on day five, and a plan for a vascular medicine
follow-up for hypercoagulable workup as an outpatient.
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Figure 1. Electrocardiogram demonstrates atrial fibrillation with rapid ven-
tricular rate with S1, T'3 inversion.

Figure 2. Computed tomography angiogram of chest (pulmonary embolism
protocol) demonstrates large bilateral pulmonary artery embolisms (RPA right
pulmonary artery; LPA left pulmonary artery).
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Figure 3. Computed tomography angiogram of chest (pulmonary embolism

protocol) demonstrates large clot in transit (CIT), PE (pulmonary embolism),

LV (left ventricle), RA (Right atrium).
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Figure 4. Echocardiogram, right ventricle tilt view demonstrates clot in transit
(CIT), TV (tricuspid valve), RV (right ventricle), LV (left ventricle).

C‘lot in Transit

Figure 5. Clot in Transit, Right PA (Pulmonary artery), and Left PA (Pulmonary
artery).
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Figure 6. Echocardiogram post procedure demonstrates resolution of the clot
in transit, TV (tricuspid valve), RV (right ventricle), and IV (left ventricle).
DISCUSSION

This case demonstrated safe application of percutaneous mechani-
cal thrombectomy in a patient with a clot in transit in the right atrium.
While percutaneous mechanical thrombectomy has revolutionized the
treatment of pulmonary embolism,* relatively little data exist on the
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safety and efficacy of the utility of percutaneous therapies for clot in
transit (CIT).! Despite obtaining FDA approval,? this application of the
FlowTriever® system remains under-described and is vitally important
to be recognized.

CIT presents a challenging decision for physicians. While systemic
tissue plasminogen activator (TPA) is an option, intracranial hemor-
rhage and distal embolization of the clot are significant limitations.
Percutaneous options avoid cardiopulmonary bypass and the high
bleeding risks associated with surgical thrombectomy and systemic
TPA.? The FLARE (FlowTriever Pulmonary Embolectomy Clinical
Study) demonstrated the effectiveness and safety of the percutaneous
therapy in pulmonary embolism.* This, in combination with utilization
of ultrasound guided (radiation free) aspiration of CI'T, allows percuta-
neous mechanical thrombectomy therapies an attractive niche for CIT.
This is important especially in the postoperative patient population,
where thrombolysis and/or even simple therapeutic anticoagulation
compounds the risks.

Similar to our patient, intermediate to higher risk PE patients
present diagnostic and therapeutic dilemmas for physicians. While the
extremes of acutely unstable patients warrant systemic thrombolytic
therapy and low risk patients can be managed safely solely with antico-
agulation, these intermediate to higher risk patients require thoughtful
consideration and ideally, utilization of a multidisciplinary pulmonary
embolism response team.” Recent data increasingly support the safety
and efficacy of large bore aspiration for acute thromboembolism.®
Wible et al.° found up to a 100% technical success with the device and
over 70% of patients required less oxygen following the procedure.
They highlighted the low rate of adverse events (3.8%, mainly driven
by respiratory deterioration) with zero device related complications,
furthering the evidence for the utility of the device for acute thrombo-
embolism.

CONCLUSIONS

Due to the limited literature regarding percutaneous extirpation of
clotin transit, this dramatic case of hemodynamic and clinical improve-
ment was presented. Several learning points are notable. Clot in transit
creates a challenging therapeutic decision for physicians. Percutane-
ous mechanical thrombectomy has the potential to revolutionize the
treatment of thromboembolism in transit and should continue to gain
momentum given the safety and efficacy of the device.
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