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A SELF-TEST
ONA
CLINICAL
CASE

A 75-year-old with abdominal pain,
hypoxia, and weak pulses in the left leg

75-YEAR-OLD MAN presented to the emer-

gency department for evaluation of ab-
dominal pain. He had stage 3 chronic obstruc-
tive pulmonary disease (COPD), with a forced
expiratory volume in 1 second of 33%.

Il PREVIOUS HOSPITALIZATION
Aside from his COPD, he had been healthy

until 1 month earlier, when he had been hos-
pitalized because of shortness of breath and
chest pressure with exertion. His troponin T
level had been elevated, peaking at 0.117 ng/
mL (reference range 0-0.029).

Left heart catheterization had shown no sig-
nificant coronary artery disease. A myocardial
bridge of the distal left anterior descending coro-
nary artery had been seen, so that the artery ap-
peared to be narrowed by 50% to 60% with ven-
tricular contraction. But this was not thought to
have been the cause of his presentation.

On discharge, he required oxygen 4 L/min
by nasal cannula. Previously, he had not need-
ed supplemental oxygen.

I CURRENT PRESENTATION

The patient described persistent and severe
periumbilical abdominal pain during the pre-
vious day. It was not associated with eating,
and he denied diarrhea, constipation, he-
matemesis, hematochezia, bright red blood
per rectum, or melena. He continued to de-
scribe persistent shortness of breath and pleu-
ritic chest pain. His vital signs were as follows:
® Heart rate 104 beats per minute
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Respiratory rate 16 to 20 breaths per minute

Blood pressure 101-142/62-84 mm Hg
e (Oxygen saturation 78% on room air.

He was placed on oxygen by a Venturi mask,
and his oxygen saturation improved to 93%.

On examination, his lungs were clear bi-
laterally. His abdomen was diffusely tender but
without peritoneal signs. His left lower leg was
cool to touch, and his left dorsalis pedal and
posterior tibial pulses were only weakly pal-
pable. His right leg pulses were normal. He de-
nied pain in the lower extremities. No jugular
venous distention was noted, and cardiac ex-
amination was most notable for tachycardia.

His laboratory findings on presentation are
shown in Table 1, and his electrocardiogram
is shown in Figure 1.

I WHAT DOES HIS ELECTROCARDIOGRAM
SHOW?

1 Which of the following is the most accu-
rate description of this patient’s electrocar-
diogram?

[] Sinus tachycardia, peaked P waves
(P pulmonale) in lead II, and T-wave
inversions in the right precordial leads
[J Sinus tachycardia and
left bundle branch block
[] Sinus tachycardia and
poor R-wave progression
[] Sinus tachycardia and
ST elevation in the precordial leads

Our patient’s electrocardiogram shows sinus
tachycardia, P pulmonale, T-wave inversion
in the right precordial leads (V,~V,), and bi-
phasic T waves in lead V,, which suggest right
ventricular strain.
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His left leg
was cool

to touch,
with weak
pulses;

the right leg
was normal
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TABLE 1

The patient’s laboratory data on presentation

Test Value® Reference range Test Value*  Reference range
Complete blood cell count Cardiac biomarkers
White blood cell count 15.37 3.70-11.00 x 10°L  NT-proBNP 11,336 < 450 pg/mL
Red blood cell count 445  420-6.00x10%L  TroponinT 0.081 0-0.029 ng/mL
Hemoglobin 13.7  13.0-17.0 g/dL Creatine kinase 94 30-220 U/L
Hematocrit 412 39.0%-51.0% Creatine kinase MB 6.4 0.0-8.8 ng/mL
Mean corpuscular volume 92.6  80.0-100.0 fL Coagulation profile
Mean corpuscular hemoglobin ~ 30.8  26.0-34.0 pg Activated partial 272 23.0-32.4 sec
Mean corpuscular hemoglobin ~ 33.3  30.5-36.0 g/dL thromboplastin time
concentration Prothrombin time 10.7 8.4-13.0 sec
Red blood cell distribution width  13.8  11.5%-15.0% st e 1.1 08-1.2
Platelet count 204 150400 x 10%L . .
Mean platelet volume 1.8  9.0-12.71L AL ELR

Color Yellow Yellow
Complete metabolic panel Clarity Slightly  Clear
Protein, total 6.7 6.0-8.4 g/dL cloudy
Albumin 3.1 3.5-5.0 g/dL Glucose, urine Negative ~ Negative
Calcium 8.4 8.5-10.5 mg/dL Bilirubin, urine Negative  Negative
Bilirubin, total 0.2 0.0-1.5 mg/dL Ketones Negative  Negative
Alkaline phosphatase 118 40-150 U/L Specific gravity <1.005 1.005-1.030
Aspartate aminotransferase 70 7-40 U/L Hemoglobin/blood 2+ Negative
Glucose 112 65-100 mg/dL pH 5.0 4.5-8.0
Blood urea nitrogen 24 10-25 mg/dL Protein 30 0 mg/dL
Creatinine 1.67 0.70-1.40 mg/dL  Uribilinogen Normal  Normal
Sodium 140 135-146 mmol/L Nitrites Negative  Negative
Potassium 49 3.5-5.0 mmol/L Leukocyte esterase Negative  Negative
Chloride 100  98-110 mmol/L White blood cells 0-5 0-5/high-power
Carbon dioxide 27 23-32 mmollL et
Anion gap 13 0-15 mmoliL Red blood cells 6-10 ]E)i;|3d/high-power
Al elnflsi i 2 = St 2 Abnormal values are shown in bold. INR = international normalized ratio;
Estimated glomerular filtration rate 40 > 90 mL/min NT-proBNP = N-terminal pro-B-type natriuretic peptide
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The rhythm most commonly seen in pa-
tients with pulmonary embolism is sinus
tachycardia, followed by nonspecific ST-seg-
ment or T-wave abnormalities. In one series
of patients with acute pulmonary embolism,
the classic findings of P pulmonale, right ven-
tricular hypertrophy, right axis deviation, and
right bundle branch block were rare (< 6%).!
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Thus, these classic findings are not sensitive
for the diagnosis of pulmonary embolism, and
their absence does not rule it out.

Further studies for our patient

Computed tomography of the chest, abdomen,
and pelvis with contrast was performed (Figure
2) to evaluate the patient’s chest pain, shortness
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Figure 1. The patient’s electrocardiogram on presentation. Arrows point to notable features (see text).

of breath, and abdominal pain. It revealed bi-
lateral pulmonary emboli, with filling defects in
the distal right and left main pulmonary arteries
extending into the lobar branches of the right
upper, middle, and lower lobes and left upper
and lower lobes; multiple subsegmental pulmo-
nary emboli were also seen. The patient was also
found to have evidence of a left renal infarction,
with an extensive filling defect in the left renal
artery, consistent with renal artery thrombosis.
Transthoracic echocardiography was per-
formed to look for evidence of right ventricular
strain secondary to the pulmonary embolism.

Il ECHOCARDIOGRAPHIC SIGNS
OF PULMONARY EMBOLISM

Which of the following findings on trans-
thoracic echocardiography would not sug-
gest acute pulmonary embolism?

CLEVELAND CLINIC JOURNAL OF MEDICINE

SERHAL AND COLLEAGUES

i i i | i i i

[ Midright ventricular wall hypokinesis
with apical sparing

Severe tricuspid regurgitation

Left ventricular dilation

Lack of respiratory variation of the
inferior vena cava

Septal wall motion toward the left
ventricle

O OOg

Left ventricular dilation does not suggest
acute pulmonary embolism. Echocardiograms
of patients with acute submassive pulmonary
embolism typically show evidence of right
ventricular strain, such as the other entities
listed above (midright ventricular hypokinesis
with apical sparing, severe tricuspid regurgita-
tion, lack of respiratory variation of the infe-
rior vena cava, and septal wall motion toward
the left ventricle).

The degree of right ventricular dysfunc-
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In pulmonary
embolism,
clinical factors
such as
hypotension
are better
predictors
than thrombus
burden
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Figure 2. Computed tomography (CT) with
a chest pulmonary embolism protocol (top)
showed filling defects (arrows). CT of the
abdomen and pelvis showed renal artery
thrombosis (arrow).

|

tion is related to the extent of acute pulmo-
nary vascular occlusion and aids in risk-strat-
ification of patients with acute pulmonary
embolism. Midright ventricular wall hypoki-
nesis with apical sparing has been termed the
McConnell sign.?

VOLUME 85 ¢ NUMBER 2

In our patient, transthoracic echocardiog-

raphy showed:

e Normal left ventricular ejection fraction

e Mild diastolic dysfunction

¢ Right ventricular dilation with moderately
decreased right ventricular systolic func-
tion and apical sparing

e Right ventricular systolic pressure 54 mm
Hg, consistent with moderate pulmonary
hypertension
Right atrial pressure 10 mm Hg
No inspiratory collapse of a dilated inferior
vena cava

e Mild tricuspid valve regurgitation.

I CLASSIFICATION OF ACUTE PULMONARY
EMBOLISM

Given the above information, how would
you classify the patient’s pulmonary embo-
lism?

[ ] Massive

[] Submassive

[ ] Low-risk

[] Clinically stable

The patient’s pulmonary embolism is submas-
sive.

Many classification schemes exist for acute
pulmonary embolism. That of the American
Heart Association is shown in Table 2.

Historically, the classification of pulmo-
nary embolism was determined by the angio-
graphic thrombus burden. However, this has
limited utility because clinical factors (eg, hy-
potension on initial presentation) have been
shown to be better predictors of short-term
mortality risk.’

Our patient is characterized as having a
submassive pulmonary embolism based on ele-
vated biomarkers (troponin T, N-terminal pro-
B-type natriuretic peptide) and right ventricu-
lar dysfunction in the absence of hypotension.

I ULTRASONOGRAPHY FOR DIAGNOSIS
OF DEEP VEIN THROMBOSIS

Duplex ultrasonography can show evidence
of deep vein thrombosis if a venous segment
is not compressible (Figure 3). Of note, ap-
proximately 70% of patients with pulmonary
embolism have evidence of deep vein throm-
bosis on imaging studies.*
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Venous duplex ultrasonography has be-
come the standard for diagnosis of lower ex-
tremity deep vein thrombosis. However, its
quality and diagnostic accuracy depend on
the skill of the person performing the exami-
nation. It is further limited by certain patient
characteristics, including severe obesity, ede-
ma, and wounds and dressings at the site being
examined.’

Our patient underwent duplex ultrasonog-
raphy of the lower extremities, which dem-
onstrated acute proximal and calf deep vein
thrombosis in the right femoral, popliteal, and
peroneal veins and no deep vein thrombosis
in the left leg.

Il RISK STRATIFICATION
IN ACUTE PULMONARY EMBOLISM

Multiple models exist to estimate the risk of
complications in patients with acute pulmo-
nary embolism.

The Bova score® is based on the following
factors:

e Systolic blood pressure 90-100 mm Hg (2
points) (patients with systolic blood pres-
sure lower than 90 mm Hg were excluded
from the study from which this score was
derived)

Cardiac troponin elevation (2 points)
Right ventricular dysfunction on echo-
cardiography or computed tomography (2
points)

e Heartrate 100 beats/min or greater (1 point).
A total score of 0, 1, or 2 (stage I) denotes

low risk, 3 or 4 points (stage II) intermediate

risk, and more than 4 points (stage III) high risk.
The PESI score (Pulmonary Embolism

Severity Index) is based on:

e Age (1 point per year)

e Sex (10 points for being male)

e Heart rate 110 per minute or greater (20

points)

Cancer (30 points)

Heart failure (10 points)

Chronic lung disease (10 points)

Systolic blood pressure less than 100 mm

Hg (30 points)

e Respiratory rate at least 30 per minute (20
points)

Temperature less than 36°C (20 points)
Altered mental status (60 points)
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been found to be similar to the PESI score in
prognostic accuracy. Patients get 1 point for

TABLE 2
Classification of pulmonary embolism

Massive

Sustained hypotension: systolic blood pressure < 90 mm Hg for at least
15 minutes OR requiring inotropes (cannot be due to another cause)

Pulseless
Persistent bradycardia (< 40 beats per minute with signs or symptoms
of shock)

Submassive
Systolic blood pressure > 90 mm Hg

Right ventricular dysfunction or myocardial necrosis

Low risk

Normal blood pressure

Normal biomarker levels

No right ventricular dysfunction

Adapted from information in reference 3.

e Arterial oxygen saturation less than 90%

(20 points).

The total score is broken down into 5
classes: I (< 65 points), II (65-85), III (86—
105), IV (106-125), and V (> 126). Classes
[ and II are low risk, and the higher ones are
high risk.

The simplified PESI score® was developed
to more rapidly risk-stratify patients and has

Duplex ultra-
sonography
is the gold
standard for
diagnosing
deep vein
thrombosis,
but it is
operator-
dependent

each of the following:

e Age over 80

e Cancer

e Chronic cardiopulmonary disease (heart
failure or chronic lung disease)
Heart rate 110 per minute or greater
Systolic blood pressure less than 100 mm Hg
Arterial oxygen saturation less than 90%.
A total score of O is low risk; anything

higher is high risk.

Back to our patient

Our patient had proximal and calf deep vein
thrombosis of the right leg, bilateral submas-
sive pulmonary emboli with associated bio-

marker elevation and right ventricular dys-
function, and left renal artery thrombosis with

infarction. Using the PESI score, his risk of
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Vein

Vein Noncompressible vein

Figure 3. Example of lower-extremity duplex ultrasonography. Arteries and veins are labeled. Veins with-
out deep vein thrombosis are compressible, as seen on the left. A vein is shown that is not compressible,
suggesting deep vein thrombosis.

He had deep
vein thrombosis
of the right leg,
bilateral pulmo-
nary embolism,
left renal artery
thrombosis,
peripheral
arterial disease
of the left leg,
and a patent
foramen ovale
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death in the next 30 days was 13.7% and his
30-day risk of a complicated course was 27%.
Using the Bova score, his 30-day risk of death
was 15.5% and his 30-day risk of a complicat-
ed course was 29.2%.87

Notably, the patient’s right ventricular
function had also been impaired on the echo-
cardiogram performed during his admission 1
month previously. On transthoracic echocar-
diography during the current admission, the
patient was found to have a similar degree
of right ventricular dysfunction. This find-
ing, along with the oxygen requirement that
developed during the earlier admission, sug-
gested that his pulmonary embolism may have
been subacute and that the diagnosis may
have been missed during the earlier hospital
stay.

The patient was treated with unfraction-
ated heparin. After the hospital’s multidisci-
plinary pulmonary embolism response team
discussed and weighed the above factors, they
recommended to not pursue thrombolytic
therapy or inferior vena cava filter placement.

Of note, the patient’s pulses in the left
lower extremity continued to be weak but
palpable, and the left leg was cooler to touch
than the right leg.

VOLUME 85 ¢ NUMBER 2

I ASSESSING PERIPHERAL ARTERY
DISEASE

How should the finding of weak pulses in
this patient’s left leg be initially investi-
gated?

[] Computed tomographic angiography
with runoff

[] Ankle-brachial indices with
pulse-volume recordings

[J Arterial duplex ultrasonography

[] Magnetic resonance angiography of the
lower extremities

The ankle-brachial index is the initial diagnos-
tic test for assessment of pulse abnormalities
and for diagnosis of lower-extremity peripheral
artery disease. It is calculated by dividing the
higher of the ankle systolic pressures (posterior
tibial or dorsalis pedis) by the higher of the 2
brachial pressures (left or right).” Normal val-
ues are between 1.00 and 1.40.

Ankle-brachial indices in our patient

Our patient underwent measurement of his
brachial, dorsalis pedis, and posterior tibial
artery systolic pressures using blood pressure
cuffs and continuous-wave Doppler. Ankle
pulse-volume recordings were also obtained.
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Segmental blood pressure

| Segment-brachial index |

Right Left
—— Brachial —— 141 mm Hg
) Ankle L) Ankle
Gain 20% Amp 22 mm Gain 20% Arop. 13 mm

Posterior tibial 158 mm Hg
Segment-brachial index 1.12

Dorsalis pedis 175 mm Hg
Segment-brachial index 1.24

1.24

_ Posterior tibial 95 mm Hg
' Segment-brachial index 0.67

Dorsalis pedis 96 mm Hg
Segment-brachial index 0.68

0.68

Figure 4. The patient’s ankle-brachial index and pulse-volume recordings. Right side 1.24,
left side 0.68. This suggests moderate disease on the left and normal vessels on the right.

The right leg ankle-brachial index was
normal at rest with a normal pulse-volume re-
cording waveform. The left leg ankle-brachial
index was moderately reduced (0.68), and the
pulse-volume recording waveform was also
dampened (Figure 4). These findings con-
firmed that he had arterial disease in the left
leg, correlating with the physical findings.

Given the patient’s poor renal function
and concern for acute renal infarction, we
thought it best to avoid iodinated or gadolini-
um contrast, such as with magnetic resonance
or computed tomographic angiography.

Segmental leg pressures and pulse-volume
recordings can be performed to help localize
the level of arterial disease in the extremities,
but were not done in this case because of the
extensive deep vein thrombosis in the right
leg. 011

Arterial ultrasonography in our patient

Arterial duplex ultrasonography was per-
formed to help determine the location of arte-
rial disease. It showed patent arteries in the
right leg. In the left lower extremity there was
slow, monophasic blood flow in the distal su-
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perficial femoral artery. The popliteal artery
was occluded. The posterior tibial artery was
occluded at the origin, with reconstitution
distally. The peroneal artery was occluded
throughout. The anterior tibial artery was pat-
ent throughout. The ultrasonographic find-
ings were thought to be suspicious for arterial
thromboembolism.

Il WHAT CAN CAUSE BOTH ARTERIAL
AND VENOUS THROMBOSIS?

Given that the patient had both arterial
thrombosis (renal artery, lower-extremity
arteries) and venous thromboembolism
(deep vein thrombosis and pulmonary em-
bolism), which of the following would be
included in the differential diagnosis?

[ Antiphospholipid antibody syndrome
[] Protein C or protein S deficiency

[J Malignancy

[ Paradoxical embolization

[] Factor V Leiden mutation

Correct answers include antiphospholipid an-

VOLUME 85 ¢ NUMBER 2

The differential
diagnosis for
concomitant
venous

and arterial
thrombosis

is broad
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lipin
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Blood clots or
pregnancy loss

Antiphospholipid |
syndrome

ES
positive

upus
anticoagulan

Anti-beta-2
glycoprotein |

Figure 5. Antiphospholipid antibody tests and terminology.
From Houghton DE, Moll S. Antiphospholipid antibodies. Vasc Med 2017; 22:545-550.

Consider
antiphospho-
lipid antibody
syndrome

in arterial
thrombosis,
pregnancy
morbidity,

or unexplained
prolongation
of aPTT

152 CLEVELAND CLINIC JOURNAL OF MEDICINE

tibody syndrome, malignancy, and paradoxi-
cal embolization.

The differential diagnosis for concomitant
venous and arterial thrombosis is broad,'? and
includes the following:

e Structural factors: patent foramen ovale,
popliteal artery aneurysm
e Malignancy
Inflammatory diseases: Behcet disease,
Buerger disease, inflammatory bowel disease,
antiphospholipid antibody syndrome, ele-
vated lipoprotein(a), elevated homocysteine
e Hematologic diseases: myelodysplastic
syndrome, disseminated intravascular coag-
ulation, paroxysmal nocturnal hemoglobin-
uria, heparin-induced thrombocytopenia.
Traditional risk factors for venous throm-
boembolism include protein C deficiency, pro-
tein S deficiency, factor V Leiden mutation,
the prothrombin G20210A gene mutation,
and others. These are relatively minor risk
factors for venous thrombosis and do not pose
a risk for arterial thrombosis.!? In contrast, an-
tiphospholipid antibody syndrome and malig-
nancy pose a risk for both venous and arterial
thrombosis. Paradoxical embolism is a mecha-
nism by which arterial thrombosis (emboli)
can develop in the setting of existing venous
thrombosis.!?
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Our patient underwent testing for an-
tiphospholipid antibodies and lupus antico-
agulant, and he was encouraged to undergo
age-appropriate cancer screening as an outpa-
tient."?

I ANTIPHOSPHOLIPID ANTIBODY
SYNDROME

Antiphospholipid antibody syndrome is de-

fined by both clinical and laboratory criteria.

Clinical symptoms include vascular thrombo-

sis (arterial, venous, or both) and pregnancy-

related complications."

Laboratory criteria require the presence of
antiphospholipid antibodies or lupus antico-
agulant. These must be confirmed with repeat
testing in 12 weeks. Antiphospholipid anti-
bodies are detected by an enzyme-linked im-
munosorbent assay; laboratory assessment for
the presence of lupus anticoagulant is a step-
wise process and relies on 4 criteria:

e There should be prolongation of a phos-
pholipid-dependent clotting test (eg, ac-
tivated partial thromboplastin time, dilute
Russell viper venom time test).

e There must be evidence of an inhibitory
activity with mixing study.

e The inhibitor must exhibit phospholipid
dependence; that is, with more phospho-
lipid there is shortening of clotting time.

e Specific inhibitors must be excluded, in-
cluding factor VIII and anticoagulant
drugs such as heparin.!*!7
Diagnostic criteria for antiphospholipid

antibody syndrome were updated in 2006. In

the past, repeat testing at 6 weeks was suffi-
cient, but this period has been lengthened to

12 weeks.”” Antiphospholipid antibodies in-

clude lupus anticoagulant, anticardiolipin an-

tibody immunoglobulin G (IgG), anticardio-
lipin antibody IgM, anti-beta-2-glycoprotein

[ IgG, and anti-beta-2-glycoprotein I IgM, as

well as other less common antibodies (Figure

5).15.18
Clinically, one should consider antiphos-

pholipid antibody syndrome in patients who

have arterial thrombosis, a history of pregnan-
cy morbidity, or unexplained prolongation of
activated partial thromboplastin time."

Antiphospholipid antibodies may be pres-
ent in up to a quarter of patients with venous
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thromboembolism, but it is persistent positiv-
ity of antibody assays that is associated with
increased future risk of venous thromboem-
bolism."” Of note, the risk of venous throm-
boembolism in patients with confirmed an-
tiphospholipid antibody syndrome is 10 times
higher than in the general population.?

I ANTIPHOSPHOLIPID ANTIBODIES
ARE NOT ALL THE SAME

Which of the following antiphospholipid
antibodies have not been associated with
an increased thrombotic risk?

[J Anti-beta-2-glycoprotein [ IgG
[J Lupus anticoagulant
[J Antiphosphatidylserine
[l Anticardiolipin IgM
[] Anticardiolipin IgG
The correct answer is antiphosphatidylser-
ine.®

Antiphospholipid antibodies are directed
against a portion of select plasma proteins that
are uncovered upon phospholipid binding.
While lupus anticoagulant, anti-beta-2-gly-
coprotein I, and anticardiolipin antibodies are
associated with thrombosis, antiprothrombin
antibodies (including antiprothrombin and
antiphosphatidylserine antibodies) are not.!>?!

Il PARADOXICAL EMBOLISM

Patent foramen ovale, a communication be-
tween the right and left atrium in the inter-
atrial septum, is associated with an increased
risk of paradoxical embolization. The preva-
lence of patent foramen ovale is estimated to
be 27% to 29% in the general population.??
Noncerebral systemic paradoxical embolism
occurs less frequently than cerebral embolism,
accounting for approximately 5% to 10% of
paradoxical emboli.?

To evaluate for patent foramen ovale,
transthoracic echocardiography is performed
with a bubble (agitated saline contrast) study
to assess for interatrial shunting. Transesopha-
geal echocardiography or transcranial Doppler
bubble studies may also be performed.

Although patent foramen ovale is most
commonly associated with cerebral embolism,
peripheral emboli can occur. Some research
suggests that this may be a more common
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cause of arterial thromboembolism in younger
patients. There have also been reports of other
sites of systemic embolization, including the
renal artery.!?

Back to our patient

Initial antiphospholipid antibody testing was
positive for lupus anticoagulant. Anticardio-
lipin and anti-beta-2-glycoprotein I antibod-
ies were not detected.

Transesophageal echocardiography re-
vealed a patent foramen ovale with a highly
mobile atrial septum (atrial septal aneurysm).

The patient was treated with intravenous
unfractionated heparin with bridging to war-
farin with a target international normalized
ratio (INR) of 2 to 3. His renal artery infarc-
tion and his lower-extremity arterial thrombo-
embolic event were conservatively managed.
His respiratory status improved, and he no
longer required supplemental oxygen. His cre-
atinine peaked at 1.7 mg/dL during his admis-
sion and improved to 1.2 mg/dL before he was
discharged.

At follow-up, repeat echocardiography
showed that his right ventricular systolic pres-
sure had improved (decreased) to 37 mm Hg
from 54 mm Hg. Repeat confirmatory testing
was positive for lupus anticoagulant 12 weeks
later. He has been maintained on warfarin
with an INR goal of 2 to 3 as well as low-dose
aspirin with plans for long-term anticoagula-
tion. We decided to keep the patient on anti-
coagulation indefinitely with warfarin; he was
not a candidate for a direct oral anticoagulant,
given limited data on the use of these agents
in the setting of lupus anticoagulant and an-
tiphospholipid antibody syndrome.

Il SUMMARY OF CASE

In summary, this patient was a 75-year-old man
with COPD who presented with abdominal
pain. He was noted to have a left renal infarc-
tion, extensive unprovoked lower-extremity
deep vein thrombosis with pulmonary emboli,
and lower limb arterial thromboembolism.
He also had an underlying hypercoagulable
state—antiphospholipid antibody syndrome—
that predisposed him to both arterial and ve-
nous thrombosis. He was ultimately found to
have a patent foramen ovale, which further
increased the risk of arterial thrombosis by fa-

The prevalence
of patent
foramen ovale
is estimated

to be 27%~-29%
in the general
population
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cilitating paradoxical embolization of venous
thrombi. It is not certain whether the renal
infarction and leg artery thrombi were due to
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