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An acute dilated cardiomyopathy may present with vague symptoms including fatigue and malaise, which may delay the diagnosis

until signs and symptoms of systolic heart failure develop. Left ventricular thrombus and arterial thromboembolism are rare

complications of acute dilated cardiomyopathy. We present a case of a young Caucasian woman presenting with acute leg

ischemia secondary to femoral artery thromboembolism associated with a previously undiagnosed acute dilated cardiomyopathy

with severe systolic heart failure and a large left ventricular thrombus. Her prothrombotic state was refractory to heparin therapy

and surgical vascular intervention. She eventually required leg amputation for recurrent limb ischemia with gangrene and

thrombus extraction from the left ventricle. Risk factors for her prothrombotic state included the acute, dilated cardiomyopathy,
use of a hormonal contraceptive agent, obesity, smoking, and a heterozygous Factor II (Prothrombin) G20110A mutation.
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1. INTRODUCTION

Left ventricular thrombus formation, with its potential for
cerebral embolization with ischemia or stoke or for periph-
eral embolization to a limb with ischemia or gangrene (or to
another organ) is a known complication of acute myocardial
infarction. We present an unusual case of a large left ven-
tricular thrombus with embolization to the leg with ischemia
and gangrene in a young, previously healthy woman with
an unrecognized acute dilated cardiomyopathy, presumably
caused by viral myocarditis.

2. CASE REPORT
A 30-year-old previously healthy Caucasian woman pre-
sented to an outside facility’s emergency department with a

one hour history of acute right leg numbness, paresthesia of
her right toes, cramping and severe pain of the right foot, and
leg weakness. It was noted that her right lower extremity was
pale and purplish. While in their emergency department, she
became acutely hypoxemic (85% oxygen saturation on an
FiO5 of 55% using a non-rebreather mask), with a metabolic
acidosis. She was placed on bi-level positive airway pressure
with improvement of her hypoxemia and acidemia. After a
lower extremity Doppler ultrasonography showed extensive
clot in the right lower extremity arterial system with little to
no distal flow and after a CT angiogram of her chest showed
a crescentic left ventricular thrombus with mild cardiomegaly
and interstitial pulmonary infiltrates concerning for acute res-
piratory distress syndrome, pulmonary edema, or pneumonia,
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she was transferred to our facility on a heparin infusion for a
higher level of care.

Six days earlier she had transient left upper extremity and
left facial numbness. She had been evaluated at that time by
an outside facility’s emergency department with CT of her
head and neck, which were negative for any abnormality. An
outpatient appointment with a neurologist had been sched-
uled for further evaluation. She denied chest pain, shortness
of breath, a recent viral illness or other symptoms.

Her past medical history was significant for obesity, attention
deficit hyperactivity disorder (treated with lisdexamfetamine)
and depression (treated with citalopram). Her only other
medication was an oral contraceptive pill, a combination of
ethinyl estradiol and drospirenone. She had no history of
thrombophilia. She had a 4-pack-year history of cigarette
use and reported using e-cigarettes currently. She drank one
glass of wine per day and denied illicit drug use. She worked
for an insurance company and was able to perform all of her
activities of daily living prior to this episode. She had no
family history of premature heart disease, cardiomyopathy,
or thrombophilia.

Upon transfer to our facility, she was obese, with a body
mass index of 35 kg/m?. Her blood pressure was 129/81
mmHg, temperature was 98.3°F , heart rate was regular at
135 beats per minute, and respiratory rate was 22 breaths per
minute. Cardiovascular examination demonstrated a laterally
displaced PMI with no lift, heave or thrill, a I/VI holosystolic
murmur auscultated best at the left lower sternal border, and
an S3 gallop. She had no jugular venous distention. Diffuse
rales were present. Her abdominal examination was normal.
Right leg cyanosis with mottling was present in addition to
marked ankle weakness with plantar flexion and dorsal flex-
ion. Deep tendon reflexes were symmetrical. Dorsalis pedis,
posterior tibial and popliteal pulses could not be appreciated
in the right leg. The right femoral pulse was also unable to
be palpated, but was present using Doppler. The right leg
was cold to the thigh.

Laboratory studies are summarized in Table 1. The white
blood cell count and serum troponin I, BNP, and CRP were
quite elevated. Her urine drug screen was positive only for
amphetamines. Anti-nuclear antibodies and anti-cardiolipin
antibodies were negative. She was heterozygous for the Fac-
tor II (Prothrombin) G20210A mutation. Blood and urine
cultures had no growth. A respiratory viral plus PCR panel
was negative for 12 respiratory pathogens and was indeter-
minate (abnormal) for an adenovirus. Heterophile antibody
testing for Epstein-Barr virus was negative. Arterial Doppler
studies confirmed a right femoral artery thrombus. CT of the
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chest showed a large, crescentic thrombus in the left ventri-
cle (see Figure 1). An electrocardiogram showed a marked
sinus tachycardia, left anterior fascicular block, incomplete
right bundle branch block, and lack of anterior R wave pro-
gression (see Figure 2). A transthoracic echocardiogram
demonstrated a 7 cm x 4 cm highly mobile pedunculated
thrombus in the left ventricle (see Figure 3) and a globally-
depressed left ventricular ejection fraction of only 10%, with
mild right ventricular dysfunction, consistent with dilated
cardiomyopathy. Mild mitral regurgitation was also noted on

the echocardiogram without other valve abnormality.

Table 1. Laboratory results, on or soon after admission to

our facility

. . BiPap with
White blood count 22.49 k/ul (H) Arterial blood gas FiO,, 100%
Red blood count 4.58 M/l pH 7.25 (L)
Hemoglobin 13.8 g/dl pCO, 41.9 mmHg
Hematocrit 40.7% pO2 257.7 mmHg (L)
Platelet count 164 k/ul HCO; 18 mmol/L (L)
Pro time/INR 15.1s (H)/1.2 Base Excess -8.8 mmol/L (L)

O, saturation 0
aPTT 4395 (H) (Calculated) 99.70%
Sodium 136 mmol/L A-a O, Gradient 403 mmHg (H)
Chloride 105 mmol/L P/F arterial ratio 257.7 (L)
Potassium 3.6 mmol/L
- Cardiolipin
Carbon dioxide 17 mmol/L (L) Antibody, 1gG 2
Cardiolipin
BUN | 7
u 9 mg/d Antibody, IgM
Creatinine 0.96 mg/di Protein S, functional 88%
. Antithrombin
0, *
Troponin | 6.159 ng/ml (H) 111, functional 75% (L)
Creatine kinase 275 U/L (H) APC Resistance 3.4
Creatine kinase MB 12.00 U/L (H) Fact0|" V Leiden Negative
mutation
Prothrombin
BNP 1495 pg/ml (H) 620210 mutation Heterozygous
CRP 13.9 mg/dl (H)

Note. (H): higher than reference range; (L): lower than reference range.
*slightly low antithrombin level is probably attributed to the recent acute thrombosis, heparin therapy, or both.

Figure 1. CT scan. Crescentic thrombus (arrow) in the left
ventricle with mild cardiomegaly

13



http://crim.sciedupress.com

Case Reports in Internal Medicine

2016, Vol. 3, No. 3

Figure 2. Electrocardiogram. Sinus tachycardia at 136 bpm with a left anterior fascicular block and incomplete right

bundle branch block with poor R-wave progression anteriorly

-

Figure 3. Transthoracic echocardiogram. Large protruding
apical thrombus seen in the left ventricle (arrow)

Intravenous unfractionated heparin infusion was continued.
Femoral embolectomy was performed soon after transfer to
our hospital but rethrombosis of the right profunda femoris,
superficial femoral and common femoral arteries occurred
which required repeat thrombectomy on hospital day 2. After
this second procedure, she had a palpable popliteal pulse, but
no pulse or Doppler signal at the dorsalis pedis or posterior
tibial sites. Serum troponin I levels remained elevated, rang-
ing from 2.409 to 2.846 ng/ml on day 2 (reference range, <
0.028 ng/ml).

Coronary angiography was considered but not performed
due to the patient’s acute limb ischemia. Because of the
large and highly mobile left ventricular thrombus despite
therapeutic doses of heparin, the patient was felt to be at high
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risk for cerebral and further systemic arterial embolization.
On hospital day 11 she underwent a two-staged procedure
under one anesthetic with right above the knee amputation
due to dry gangrene and extraction of thrombus from the
left ventricle. The thrombus was removed using a minimally
invasive approach with partial upper sternotomy and full car-
diopulmonary bypass. Transaortic access to the left ventricle
was used in which the aortic valve leaflets were gently re-
tracted out of the way and a thoracoscope inserted to enhance
visualization of the left ventricular chamber. She recovered
well and went to an acute rehabilitation facility after 23 days.
She has remained on warfarin and has not experienced any
additional embolic events. Through more than 2 years of
follow up, she has regained ambulation and has returned to
work. There has been no recurrence of the apical thrombus
on multiple follow-up transthoracic echocardiograms. Her
most recent echocardiogram while receiving continued med-
ical therapy for her systolic heart failure, performed a little
more than 2 years after her original presentation, showed
a left ventricular ejection fraction of 35%-40%. She still
had apical, distal septal, distal anterior and inferior akinesia,
with normal left ventricular diastolic function, mild tricus-
pid regurgitation, and an estimated right ventricular systolic
pressure of 37 mmHg.

3. DISCUSSION

Our patient presented with acute limb ischemia secondary
to embolization to the right femoral artery from a large left
ventricular thrombus. She was then quickly diagnosed with
likely occult myocarditis complicated by a dilated cardiomy-
opathy with severe systolic heart failure. She also had a
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herald, presumably embolic, transient cerebral ischemic at-
tack 6 days earlier. Her acute limb ischemia was refractory
to embolectomy and heparin therapy and she ultimately re-
quired a leg amputation for gangrene and removal of the large
mobile left ventricular thrombus via a transaortic approach.

Myocarditis presents as a wide spectrum of symptoms includ-
ing malaise, fatigue, weakness, and symptoms of decompen-
sated heart failure.!'~!% Laboratory examination may show
leukocytosis, an elevated C-reactive protein level (or ery-
throcyte sedimentation rate) and an elevated serum troponin
level, all present in our patient. Viral infections are common
causes of acute myocarditis in Europe and North America.
Coxsackie B, an enterovirus, causes between 25%-40% of all
cases.®) However, other viruses including adenovirus, par-
vovirus B19, Epstein-Barr virus, human herpes virus-6, and
hepatitis C virus are recognized causes of myocarditis.> 710
Due to low clinical yield and lack of specific treatment, viral
serologic tests are not routinely recommended for evaluation
of myocarditis/>®! and were not performed in our patient.
A PCR on suctioned sputum in our patient was abnormal
(indeterminate) for an adenovirus, raising the possibility of
adenovirus myocarditis. A diagnosis of myocarditis may be
confirmed by an endomyocardial biopsy (EMB) and cardiac
MRI may assist in the diagnosis of myocarditis.>”! EMB is
performed infrequently since myocarditis is a clinical diag-
nosis and EMB has a low sensitivity and there is a lack of
specific therapy. EMB involves obtaining a specimen from
the intraventricular septum, but recent studies have indicated
that myocarditis often starts on the lateral free wall of the
left ventricle. EMB of the septum thereby may not show his-
tologic evidence of myocarditis even though the patient may
meet criteria for myocarditis by clinical and radiographic
criteria.[>%71 We did not biopsy the left ventricle at the time
of upper sternotomy and transaortic removal of the left ven-
tricular thrombus because there is often sampling error and
biopsy results would not change her planned overall manage-
ment and because we did not want to expose the patient to
further biopsy-associated risks.

The history of amphetamine use for attention deficit hyper-
activity disorder raises the question of this drug’s role in her
development of this illness. However, at the prescribed dose
in our patient, lisdexamfetamine should not have resulted in
cardiomyopathy.1: 12!

Patients with dilated cardiomyopathy are at increased risk of
left ventricular thrombus formation due to marked stagnation
of blood flow in the left ventricle.!':!* Pedunculated and
mobile thrombi confer the highest risk of systemic emboliza-
tion.[":?1 If ventricular thrombosis is diagnosed, anticoag-
ulation with heparin and then warfarin is indicated.’! Lee
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et al. studied a variety of therapies that included warfarin,
antiplatelet agents, and surgical thrombus removal and there
were no significant differences in morbidity, although fewer
thromboembolic events were found in the surgical thrombus
removal group.[']

Besides having the acute dilated cardiomyopathy with stag-
nant blood flow in her left ventricle, additional risk factors
for developing the mobile left ventricular thrombus included
oral contraceptive use, obesity, recent tobacco use, and, per-
haps most importantly, a heterozygous G20210A mutation in
the Factor II (Prothrombin) gene. Most individuals with this
G20210A mutation are Caucasian and are heterozygotes for
this variant,!'> although homozygosity has been reported in
a small number of cases.!'8! The prevalence of the G20210A
mutation in Caucasian populations is approximately 2%.
Transmission is thought to be autosomal dominant. The
mutation is in the 3’ untranslated region of the gene and is
considered to be a gain-of-function mutation. As a result,
heterozygotes have modestly increased plasma prothrom-
bin levels, and rarer homozygotes have even higher levels.
Most studies of patients with this mutation have found an
increased risk of venous thromboembolism, with a slight
risk of arterial thrombosis, particularly in young individuals
with stroke.!'”-18] Use of oral contraceptive agents may pose
additive risks in patients with thrombophilias, and therefore
should be avoided. However, most of the studies on the inter-
actions between hormonal contraceptives and thrombophilias
included patients with other mutations (Factor V Leiden)
or deficiencies (protein C, protein S, antithrombin).[17- 18]
Likewise, her obesity and smoking habits may have further
increased the risk of thrombosis.

Due to the large mobile clot on a thin stalk, the transient
ischemic attack 6 days prior to her hospitalization, and recur-
rent femoral arterial thromboembolism on heparin therapy
there was significant concern for risk of thromboembolic
stroke. Our patient was a young and otherwise healthy fe-
male and thus we opted for surgical intervention to remove
the large mobile clot and decrease her risk of further throm-
boembolic events. We did not use fibrinolytic therapy to try
to dissolve the clots in her femoral arterial system or her left
ventricle because we believed the risks of bleeding and stroke
in this postoperative patient with a recent cerebral transient
cerebral ischemic attack exceeded the possible benefits.

Our patient underwent uncomplicated above the knee am-
putation of the right leg and apical thrombus removal. The
minimally invasive approach for removal of the left ventricu-
lar thrombus allowed a more straightforward rehabilitation,
because her lower sternum was intact and her upper body
could be used more reliably in compensating for her lower
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extremity amputation. In addition, the transaortic approach
allowed the left ventricle muscle to remain intact; a more
traditional approach with incision through the left ventricular
myocardium to remove the thrombus would have likely led
to worsening left ventricular function.

EMB was not performed because there is often sampling er-

ror and biopsy results would not change her planned overall
management and also to avoid risks associated with biopsy
of the left ventricle. The patient did well after left ventricular
thrombus removal and has been on warfarin and has had no
further left ventricular clot and has not experienced further
thromboembolic phenomenon over the past 2 years of follow

up.
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