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A 77-year-old man with history of ischemic cardiomyopathy and left ventricular assist device (LVAD) presented

with abdominal pain after a lawn mower accident. Examination and imaging revealed a displaced LVAD driveline and

a pericardial hematoma secondary to traumatic coronary artery injury. The patient was treated with coronary artery

coil embolization. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2020;2:406–10) © 2020 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 77-year-old man with a past medical history of
ischemic cardiomyopathy status post-HeartMate III
(Abbott Laboratories, Abbott Park, Illinois) left ven-
tricular assist device (LVAD) presented following a
riding lawn mower accident.

The patient was riding his lawn mower when the
bag containing his LVAD external controller and
EARNING OBJECTIVES

To make a differential diagnosis of LVAD-
related mechanical complications.
To understand and identify external causes
of coronary artery injury and perforation.
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batteries fell and entangled with the rotating blades,
pulling him abruptly onto the ground. After freeing
the LVAD external components from the lawn mower
blades, he experienced an immediate implantable
cardioverter-defibrillator (ICD) shock alongside se-
vere abdominal pain. He presented to the emergency
department for urgent evaluation.

PAST MEDICAL HISTORY

The patient’s history includes coronary artery disease
with multiple myocardial infarctions, drug-eluting
stent placements to the right coronary artery (RCA)
and the left anterior descending artery (LAD),
ischemic cardiomyopathy (ejection fraction <15%),
status post-cardiac resynchronization therapy defi-
brillator, chronic atrial fibrillation status post-
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AB BR E V I A T I O N S

AND ACRONYM S

CT = computed tomography

ICD = implantable

cardioverter-defibrillator

LAD = left anterior descending

artery

LVAD = left ventricular assist

device

RCA = right coronary artery
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atrioventricular nodal ablation, amiodarone-induced
lung injury, and status post-destination therapy
HeartMate III LVAD implantation with a tricuspid
valve ring.

CLINICAL EXAMINATION

He confirmed severe abdominal pain and denied
chest pain, dyspnea, palpitations, lightheadedness,
and syncope. Mean arterial pressures were between
90 and 100 mm Hg, heart rate was 70 beats/min,
respiratory rate was 19 breaths/min, and oxygen
saturation was 100%. Examination revealed an intact
LVAD driveline that had been retracted by approxi-
mately 6 inches (15 cm).

DIFFERENTIAL DIAGNOSIS

The differential diagnosis included acute coronary
syndrome, LVAD thrombosis, driveline malfunction
or displacement, coronary artery perforation, and
ventricular wall rupture.

INVESTIGATIONS

Electrocardiogram showed atrial fibrillation with
biventricular-paced rhythm at 70 beats/min. LVAD
interrogation demonstrated a 3-s pump stop after the
accident. ICD device interrogation revealed atrial
FIGURE 1 Chest Radiographs Before and After Lawn Mower Acciden

Comparison of upright posteroanterior chest radiographs (A) 1 week bef

the left ventricular assist device driveline (arrows) with cranial shift in i
fibrillation with biventricular-paced rhythm
followed by ventricular tachycardia and
ventricular fibrillation with heart rates >290
beats/min that was treated with a 30 J defi-
brillation shock with restoration of atrial
fibrillation with biventricular-paced rhythm
at the time of the accident. The level of high-
sensitivity troponin T was 717 ng/l
(reference <6 ng/l).

Chest radiographs demonstrated an intact
LVAD pump with a displaced LVAD driveline

(Figures 1A and 1B). Chest, abdomen, and pelvis
computed tomography (CT) demonstrated an inferi-
orly located pericardial hematoma with a focal area of
contrast extravasation (Figures 2A to 2D). Coronary CT
angiogram demonstrated extravasation from a small
acute marginal branch vessel arising from the RCA. In
addition, there was a possible additional area of focal
contrast extravasation most closely associated with a
wrap-around LAD, although visualization was limited
by notable metal artifact from the LVAD pump
(Figures 2A to 2D). A transthoracic echocardiogram
showed trivial anterior pericardial fluid and no evi-
dence of tamponade.

MANAGEMENT

The patient was admitted for close surveillance. His
hemoglobin declined from 14.0 to 10.2 g/dl over
t

ore and (B) after the riding lawn mower accident demonstrating inferolateral displacement of

nflow cannula orientation.



FIGURE 2 CT Images of Pericardial Hematoma and Adjacent Coronary Artery Extravasation

Contrast-enhanced computed tomography (CT) images in (A) axial and (B) coronal planes showing pericardial hematoma (white arrows)

surrounding the left ventricular assist device driveline (black arrow). (C) Maximum intensity projection image of the right coronary artery

from the computed tomography angiogram of the heart showing focal area of extravasation arising from the acute marginal branch of the

right coronary artery (white arrow). (D) Maximum intensity projection image of the left anterior descending artery from the computed

tomography angiogram of the heart showing questionable area of contrast extravasation from the distal left anterior descending artery

(black arrow), although visualization is obscured by the adjacent left ventricular assist device (white arrow).
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3 days. Thoracic exploration was not pursued in light
of his high surgical risk. On hospital day 4, he under-
went coronary angiography, which confirmed ongoing
contrast extravasation from the LAD, and no imme-
diate extravasation was identified from the RCA.
Vascular interventional radiology and interventional
cardiology performed coil embolization of the distal
LAD at the focus of abnormality (coronary perforation
or aneurysm) with successful resolution of contrast
extravasation (Figures 3A to 3C). Cine videos display
the LAD coronary angiography with contrast extrav-
asation (Video 1) and post-coil embolization (Video 2).
The patient received empirical intravenous vanco-
mycin for 2 weeks because of the persistent pericar-
dial hematoma.
DISCUSSION

LVADs have improved mortality and quality of life for
patients with end-stage heart disease (1,2). LVAD
components include an inflow cannula seated at the
left ventricular apex, a mechanical pump to circulate
blood, an outflow graft attached to the aorta to

deliver blood to systemic circulation, a tunneled

driveline cable to operate the pump by an external

controller, and batteries to power the controller and

pump (3).
Previously published work described external

trauma resulting in LVAD driveline fracture, hema-

toma, left ventricular pseudoaneurysm, bleeding

from the LVAD outflow graft, kinked inflow cannula,

http://jacccr.acc.org/video/2019/1678_VID1.mp4
http://jacccr.acc.org/video/2019/1678_VID2.mp4


FIGURE 3 Invasive Coronary Angiography and Left Anterior Descending Artery Coil Embolization

(A and B) Coronary angiography of the left anterior descending artery demonstrating coronary artery perforation or aneurysm (arrow, A) with

extracardiac contrast extravasation (arrow, B). (C) Angiography post-coil embolization demonstrates resolution of contrast extravasation

(arrow).
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pump displacement, and sewing ring separation (4).

Other reports have described LVAD mechanical parts
contained within an abdominal hematoma following
trauma (5). CT angiography serves as a useful nonin-

vasive tool in the diagnosis of LVAD-related me-
chanical complications, such as aortic root or LVAD
device thrombosis, outflow graft displacement or
kinking, inflow cannula malposition, or separation of
LVAD components (6,7).

Coronary perforation was previously classified by
Ellis et al. (8). Risk factors for coronary perforations
most commonly involve percutaneous coronary
intervention, with type III perforations associated
with worse adverse cardiac events (8–10). This case
draws attention to the risk of external trauma
involving a durable LVAD that resulted in coronary
injury and pericardial hematoma. Following surgical
implantation of an LVAD, a patient’s pericardium is
no longer intact, and adhesions can form on or
around the heart structures, including the coronary
arteries. We believe the coronary injury occurred as
the patient fell to the ground after his bag con-
taining the external controller and batteries entan-
gled with the lawn mower blades, abruptly pulling
out the indwelling driveline and displacing the
LVAD apparatus within his thorax. The mechanism
of coronary injury involved sudden displacement of
the LVAD, resulting in extrinsic tearing of the cor-
onary arteries by post-surgical adhesions between
the coronary arteries, the LVAD components, and
the chest cavity in the absence of an intact
pericardium.

FOLLOW-UP

Two months after the accident, the patient denied
any further incidents, ICD shocks, angina, or
abdominal pain. His hemoglobin returned to a base-
line of 14.1 g/dl. Repeat CT angiogram showed intact
LVAD inflow cannula and outflow graft, absence of
coronary blood extravasation, and reduced pericar-
dial hematoma size.
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CONCLUSIONS

Traumatic displacement of the LVAD driveline may
result in direct coronary artery injury. Coronary CT
angiography serves as a useful tool to interrogate
coronary anatomy when traumatic LVAD-related
mechanical complications are suspected, although
metal artifact may limit diagnostic image quality.
Multiplanar reconstructions and attention to drive-
line location with focused attention on the distal
vessels in the area of hematoma can help improve
diagnostic yield. Similarly, on invasive angiography,
angulation to visualize the coronary arteries and
surrounding regions away from overlying support
devices can improve diagnostic yield. CT angiography
may also investigate LVAD-related mechanical com-
plications that are not always apparent on invasive
coronary angiography. Used together, these modal-
ities can be complementary.

ADDRESS FOR CORRESPONDENCE: Dr. Vishal N.
Rao, Division of Cardiology, Duke University Hospi-
tal, 2301 Erwin Road, DUMC 3845, Durham, North
Carolina 27710. E-mail: vishal.rao@duke.edu.
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APPENDIX For supplemental videos,
please see the online version of this paper.
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