CLINICAL IMAGE

Acute-on-chronic pulmonary embolism-

-induced right ventricular failure salvaged

by combined catheter-directed therapy and

levosimendan infusion

Sylwia Stawek-Szmyt, Stanistaw Jankiewicz, Joanna Grygier, Tatiana Mularek-Kubzdela,

Maciej Lesiak, Aleksander Araszkiewicz

First Department of Cardiology, Poznan University of Medical Sciences, Poznan, Poland

Correspondence to:

Sylwia Stawek-Szmyt, MD, PhD,
First Department of Cardiology,
Poznan University of Medical
Sciences, ul. Dluga 1/2,

61-848 Poznan, Poland,

phone: +48618549146,

email: sylwia.slawek@skpp.edu.pl
Received: July 14, 2022.

Revision accepted: July 26, 2022.
Published online: August 3, 2022.
Pol Arch Intern Med. 2022;

132 (10): 16310
doi:10.20452/pamw. 16310
Copyright by the Author(s), 2022

A 52-year-old man was admitted to a local hospi-
tal due to intermediate-high risk pulmonary em-
bolism (PE). As 48-hour intravenous anticoagula-
tion was ineffective, our institutional PE response
team (PERT) qualified the patient for catheter-
-directed therapy (CDT).! Initial examination on
admission to our department revealed a heart rate
(HR) of 120 bpm, respiratory rate (RR) 32/min,
saturation (Sa0O,) 90% despite oxygen supple-
mentation (flow rate [FR] 12 1/min), blood pres-
sure 98/68 mm Hg, elevated troponin (0.5 ng/ml;
normal range [NR] <0.01 ng/ml), and N-termi-
nal pro-B-type natriuretic peptide (NT-proBNP;
8548 pg/ml; NR, <125 pg/ml). Echocardiography
demonstrated increased right ventricular to left
ventricular ratio (RV/LV, 1.4), high-velocity tri-
cuspid regurgitation (4.5 m/s), and decreased tri-
cuspid annular plane systolic excursion (TAPSE,
10 mm) (FIGURE 1A). Pulmonary angiography

FIGURE 1
increased right ventricular to left ventricular ratio (RV/LV, 53 mm/38 mm = 1.4) and reduced contractility with

a decreased tricuspid annular plane systolic excursion (TAPSE, 10 mm), the arrow indicates TAPSE measurement in an
M-mode tracing; B — pulmonary angiography of the right and left pulmonary arteries showing fresh emboli (red arrows)
overlapping with chronic thromboembolic lesions (blue arrows)

showed dilated pulmonary arteries (PAs) with
web- and ring-like thromboembolic lesions in-
dicating a chronic process overlapping with bi-
lateral fresh emboli (FiGuRE 1B). The mean pulmo-
nary arterial pressure (mPAP) was 55 mm Hg
and pulmonary vascular resistance (PVR) was
9 Wood Units (WU). Catheter-directed mechanical
thrombectomy with an 8-F Indigo CAT8 XTORQ
catheter (Penumbra, Alameda, California, Unit-
ed States) was performed in the right and left
PA branches. Additionally, low-dose thromboly-
sis (12 mg of alteplase/12 hours) was carried out
through a 5-F Fountain catheter (Merit Medi-
cal, South Jordan, Utah, United States) placed
in the left lateral segmental PA (FIGURE 1C-1F).
The procedure resulted in a significant throm-
bus burden reduction and hemodynamic improve-
ment (mPAP, 50 mm Hg; HR, 90 bpm; Sa0,, 94%
[FR, 31/min on a nasal cannula]). However, after

A — initial echocardiography (apical 4-chamber view [A4CH]) showing dilatation of the right ventricle with
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FIGURE 1

C — fluoroscopy of catheter-directed mechanical aspiration thrombectomy (8-F Indigo CAT8 XTORQ

catheter) performed in the right and left pulmonary arterial (PA) branches. White arrows indicate a passage of

a separator wire facilitating the thrombus fragmentation. D — specimens of the removed clots; E — fluoroscopy showing
the 5-F Fountain catheter placed in the left lateral segmental PA beyond the emboli for catheter-directed, low-dose local
thrombolysis. White arrows indicate the segment of the catheter with holes for uniform dispersion of the thrombolytic
agent. F — control pulmonary angiography of the right and left PA showing a bilateral reduction of the thrombus burden,
more prominent in branches of the left PA; G — echocardiography at the time of the patient clinical deterioration (A4CH
view) showing a progression of RV failure with further enlargement of RV/LV ratio (52 mm/30 mm = 1.7), markedly
decreased TAPSE (12 mm), and pericardial fluid accumulation (up to 13 mm around the heart), the arrow indicates
TAPSE measurement in an M-mode tracing; H — echocardiography on discharge (A4CH view) showing a decrease in
RV/LV ratio (51 mm/49 mm = 1.04), an improvement in TAPSE (17 mm), and resolution of pericardial fluid, the arrow

indicates TAPSE measurement in an M-mode tracing

2 days the patient’s condition deteriorated, HR
increased to 120 bpm with an expansion in sys-
temic congestion (6 1/48 hours with fluid accu-
mulation), elevation of troponin I (0.8 ng/ml)
and NT-proBNP (9530 pg/ml), and enlargement
of RV/LV ratio (52 mm/30 mm = 1.7) (FIGURE 16),
but without an increase in RR (20/min) or oxy-
gen demand (Sa0,, 94% [FR 3 1/min on the nasal
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cannula]). The computed tomography scan did not
reveal PE clot burden reload. PERT reconsulted
the patient and qualified him for surgical embo-
lectomy with mechanical circulatory support but
the patient refused. Intensive vasopressor thera-
py with noradrenaline (0.3 pg/kg/min) and dobu-
tamine (8 pg/kg/min), with intravenous furose-
mide (20 mg/h) infusions were started. Despite



the therapy, the patient continued to deterio-
rate and PERT proposed levosimendan as a rea-
sonable therapeutic option. The patient was giv-
en detailed information and provided written
informed consent. A 24 hour infusion of levosi-
mendan (0.2 pg/kg/min, no initial bolus) was im-
plemented without complications. The patient’s
condition began to improve within several hours
and he was independent of vasopressors with-
in 36 hours (FIGURE 1H). He was discharged home
4 days later, on apixaban anticoagulation. Three
months later, chronic thromboembolic pulmo-
nary hypertension with mPAP 36 mm Hg and
PVR 3.5 WU was confirmed. The patient started
a targeted therapy with riociguat and underwent
4 sessions of balloon pulmonary angioplasty (re-
sidual mPAP 25 mm Hg, PVR 2.5 WU).

Repeated episodes of PE can persistently in-
crease PAP and depress RV function leading to
an overt event with rapid deterioration.?® We
describe a life-threatening acute-on-chronic PE
treated with CDT supported by levosimendan
infusion. This report showed that levosimendan
may have favorable effects on RV contractility in
acute settings."5
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