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Abstract 

A 56-year-old woman with a history of cerebral amyloid angiopathy (CAA) complicated by 

prior intracranial hemorrhage (ICH) was evaluated for an asymptomatic ischemic stroke dis-

covered on screening brain MRI. On echocardiogram, she was found to have a mass on her 

mitral valve and strongly positive antiphospholipid antibodies. She was diagnosed with non-

bacterial thrombotic (Libman-Sacks) endocarditis associated with the primary antiphospho-

lipid syndrome (APS). The treatment decision was complicated by the history of CAA with ICH 

within the last year with very high risk for bleeding complications if on anticoagulation. A mul-

tidisciplinary decision was made to initiate a trial of warfarin for 3 months. She fared well and 

warfarin was continued. She has not had any further bleeding or ischemic events over the 

subsequent 1.5 years and remains on warfarin for her APS. © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Patients with both cerebral amyloid angiopathy (CAA) and antiphospholipid antibody 
syndrome (APS) pose a therapeutic challenge for clinicians due to their inherent risks of 
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hemorrhage and ischemic strokes, respectively. Decisions to start anticoagulation should be 
based on personalized risk and benefits of the conditions and treatment. Clinical and radio-
logic monitoring are important during treatment of concurrent CAA and APS. Further studies 
are needed to evaluate the safety of anticoagulation in patients with CAA. 

Case Report 

A 56-year-old Caucasian woman with a history of hypertension and migraine headaches 
was found by her husband walking in circles and acting strangely. She was last acting normally 
the night before and there were no signs of trauma. She was evaluated in an emergency de-
partment and found to have an intracerebral hemorrhage (ICH) in the left frontal cortex on 
head CT (Fig. 1). She had a history of mild hypertension but had not been on antihypertensive 
therapy. 

She had not taken any anti-thrombotic medications prior to the ICH except for occasional 
aspirin-containing migraine therapy. Her coagulation profile was normal except for elevated 
activated partial thrombin time (aPTT). CT angiogram and MR angiogram did not detect any 
abnormal blood vessels. MRI of the brain did not show an underlying tumor or infarction. She 
was discharged on a low-dose antihypertensive agent. A repeat MRI of the brain was done a 
month later (Fig. 2) and showed 9 microhemorrhages and superficial siderosis meeting the 
Boston criteria for probable CAA [1]. Five months after the ICH, a repeat brain MRI showed a 
new area of encephalomalacia in the left occipital cortex that was not present on the prior MRI 
(Fig. 3). The radiological features indicated a chronic infarction [1]. The MRI also showed an 
area of encephalomalacia of the right frontal cortex/subcortex that had been seen on the ini-
tial CT and MRI but had unclear significance. With the development of the left occipital en-
cephalomalacia, it became apparent that the right frontal lesion was also a chronic infarction. 
A transthoracic echocardiogram was done as part of the ischemic stroke investigations and 
showed an echogenic structure on the atrial aspect of the anterior mitral leaflet. Transesoph-
ageal echocardiogram was done on the same day and showed a 6-mm, sessile, thickened mass 
on the mitral valve (Fig. 4). She was admitted to the hospital for expedited workup. She was 
asymptomatic, did not show any systemic manifestations of infective endocarditis, and had 
normal vital signs. Her laboratory tests were significant for mild leukopenia, thrombocytope-
nia, and mild renal insufficiency. She also was noted to have aPTT of 54 s (normal: 22.5–36.5 
s). Further hypercoagulable workup revealed positive lupus anticoagulant (LA), high-titer an-
ticardiolipin (aCL) IgG antibody, and high-titer beta-2-glycoprotein 1 IgG antibody (aB2GP1) 
suggestive of APS. Additional autoimmune evaluation revealed low-titer ANA 1:40 and hypo-
complementemia. The patient was diagnosed with nonbacterial thrombotic (Libman-Sacks) 
endocarditis due to primary APS. She did not meet criteria for another connective tissue dis-
ease. After multidisciplinary discussion regarding her underlying CAA and recent ICH, antico-
agulation with warfarin was recommended for at least 3 months with INR goal of 2–3. 

After 3 months on warfarin with INR documented between 1.6–2.6, a follow-up transtho-
racic echocardiogram showed a slightly smaller mass on the mitral valve. Anticoagulation was 
continued due to the persistent mass, as well as lack of adverse events. Repeat testing at that 
time for antiphospholipid antibodies (aPL) showed they were present in high titer confirming 
the diagnosis of APS. Indefinite anticoagulation was recommended. 

In the one and half years since her initiation on warfarin, our patient has not had any 
major bleeding or thrombotic events, including intracranial bleeding. She has mild cognitive 
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impairment without focal findings. Her most recent brain MRI, completed 18 months after the 
ICH, showed no new areas of ischemia or lobar hemorrhages, although there were 4 new mi-
crohemorrhages compared to the prior study (Fig. 5). No symptoms of another collagen vas-
cular disease have developed. 

Discussion 

CAA is a condition characterized by amyloid deposition primarily in the walls of central 
nervous system arteries, which leads to fragile blood vessels that are prone to rupture. It is 
usually a sporadic condition that occurs in elderly individuals but a hereditary form can pre-
sent earlier in life and cause more severe manifestations [2]. Distribution of CAA lesions are 
classically in the periphery of occipital, frontal, temporal, and parietal lobes. This is in contrast 
to those hemorrhagic lesions seen secondary to hypertension, which tend to be more central 
and involving the deep brain structures [3, 4]. Clinically, CAA can present as sporadic lobar 
hemorrhages causing altered mental status, focal neurologic deficits, coma, or death. How-
ever, they may also present with asymptomatic microbleeds leading to progressive cognitive 
decline and dementia [2]. Patients with CAA have an average ICH recurrence rate of approxi-
mately 9% per year, though the specific risk varies depending on their CAA biomarkers [5, 6]. 
Clinical diagnosis can be difficult and a definitive diagnosis is only made with tissue biopsy. 
The Boston criteria for CAA diagnosis allow clinicians to make a probable diagnosis based on 
clinical presentation, age, and exclusion of alternative etiologies for hemorrhage [2]. Unfortu-
nately, there is no treatment of CAA and at the present time, the goal is to minimize the risk of 
recurrent intracranial bleeding. This includes ensuring adequate blood pressure control and 
avoiding anticoagulation. Our patient meets the Boston diagnostic criteria for probable CAA. 
Although she had been diagnosed with mild hypertension and had not been on an antihyper-
tensive agent prior to her ICH, CAA is probably the underlying pathology given the cortical 
location of the left frontal hemorrhage, the microhemorrhages, and the sparing of the deep 
grey brain tissue such as basal ganglia, thalamus, and brainstem. 

APS is an autoimmune disease characterized by thrombosis and obstetrical events in the 
presence of aPL. Diagnosis involves the occurrence of a thrombotic event and the laboratory 
presence of aPL. The three most commonly tested autoantibodies include LA, B2GP1 antibod-
ies, and aCL antibodies [7]. The diagnosis of APS requires at least one aPL to be present in a 
moderate-to-high titer with a repeat test at least 12 weeks later to confirm. Patients that are 
positive for all three aPL are considered “triple positive” and thought to be at the highest risk 
of events [7, 8]. In a cohort of triple positive APS patients the thrombotic event rate after 10 
years was 44.2%. Anticoagulation significantly decreased the rate of recurrent thrombosis in 
these patients [7]. The cornerstone of treatment for APS is anticoagulation with a vitamin K 
antagonist and those with high-risk profiles are recommended to remain on anticoagulation 
indefinitely. The need for anticoagulation is even greater when a patient, such as the one de-
scribed, has Libman-Sacks endocarditis, which itself is an independent risk factor for embolic 
phenomena [9]. 

This patient represents a clinical challenge. There are no clinical trials regarding use of 
anticoagulation for APS in patients with CAA, especially those with history of ICH. Guidelines 
for management of non-valvular atrial fibrillation in patients with CAA suggests stratifying the 
ischemic risk against hemorrhagic risk. Generally, if a patient has CAA, anticoagulation is usu-
ally associated with higher risk of ICH. However, if the clinician feels that the risk of ischemic 
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stroke outweighs the risk of hemorrhage, then oral anticoagulation is favored [6]. The radio-
logical finding of superficial siderosis was associated with the highest risk of recurrent ICH 
[6]. A meta-analysis evaluating the use of oral anticoagulants in patients with ICH found that 
resuming oral anticoagulants led to favorable outcomes after 1 year, including those catego-
rized as lobar ICH related to CAA [10]. In our case, the decision to anti-coagulate was made 
based on our assessment that the presence of the mitral valve vegetation along with MRI find-
ing suggestive of an embolic stroke was the higher risk condition compared to CAA. We also 
envisioned that better control of hypertension would provide more protection from recurrent 
ICH. Our patient had only one symptomatic ICH 5 months earlier and only trace superficial 
siderosis. The detection of another MRI lesion consistent with a silent ischemic stroke that 
was older than the ICH was also interpreted as evidence of higher ischemic risk. As well, brain 
MRI before initiation of anticoagulation did not show progression of CAA compared to the one 
done at the time of ICH. Repeat MRI 1 year after anticoagulation only showed a few micro-
hemorrhages that had not been seen before. 

In a patient with the rare association of CAA and APS, without randomized controlled tri-
als, clinicians must individualize treatment based on the patient’s overall thrombotic and 
hemorrhagic risk. Fortunately, our patient has done well with anticoagulation and has re-
mained free of ischemic hemorrhage or ICH. We plan on continuing anticoagulation and mon-
itoring the patient clinically and radiologically with MRI. If there is evidence of significant pro-
gression of CAA, which is expected with age, or any recurrent ICH, the therapeutic plan may 
need to change. 

Conclusion 

In patients with symptomatic CAA and high-risk APS, the decision to start anticoagulation 
is challenging. In the absence of clinical guidelines, multidisciplinary decision-making and per-
sonalized management based upon the risks and benefits of the conditions and the treatment 
are necessary to make the safest therapeutic choice. 
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Fig. 1. Initial CT scan of the head showing left frontal cortical intracerebral hemorrhage measuring 5.7 mL 

with surrounding vasogenic edema. 
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Fig. 2. Susceptibility-weighted imaging sequence of a brain MRI done 1 month after intracerebral hemor-

rhage showing the left frontal lobar hemorrhage (b–d), multiple microhemorrhages (yellow arrowhead) 

in the cortical and subcortical areas but not the deep grey matter, and superficial siderosis (blue arrow). 
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Fig. 3. Diffusion-weighted imaging (a), apparent diffusion coefficient (b) map, and fluid attenuated inver-

sion recovery (c) sequences of an MRI done 5 months after the intracerebral hemorrhage showing the 

development of a left occipital encephalomalacia (yellow arrow) that was new compared to the prior MRI 

done 3 months earlier representing a chronic infarction. The images also show a right frontal cortical en-

cephalomalacia that had been seen from on initial imaging and was of unclear significance until the left 

occipital encephalomalacia developed. At that point, the impression was that the right frontal encepha-

lomalacia was probably a chronic infarction too. 

 

 

 

Fig. 4. Transesophageal echocardiogram image showing a 6-mm, sessile, thickened mass (red arrowhead) 

on mitral valve. Left atrium (LA) and left ventricle (LV) are labeled. 
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Fig. 5. Susceptibility-weighted imaging sequence of a brain MRI done 18 months after the left frontal in-

tracerebral hemorrhage (ICH) showed no new lobar hemorrhages although a few new microhemorrhages 

(yellow arrowhead) could be detected compared to the MRI done 1 month after the ICH. 
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