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Abstract
Infective Endocarditis (IE) can cause ischemic stroke from
the embolization of endocardial vegetations, and
neurological complications in IE are associated with high
morbidity and mortality rates. Most cases of IE can be
treated with antibiotics, and cardiac surgery is indicated in
some cases. Despite cardiac surgery not being
contraindicated for patients with IE complicated by ischemic
stroke, it poses risks of hemorrhagic transformation due to
required high-dose anticoagulation. We present a patient
with Staphylococcus aureus infective endocarditis
complicated by ischemic stroke who developed
subarachnoid hemorrhage and died within two days after
initiation of anticoagulation therapy.
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Introduction
Infective endocarditis is a heterogeneous disease due to 

highly variable etiology, clinical presentation, and complications. 
This case serves to broaden our knowledge of the clinical 
heterogeneity of S. aureus IE with a presentation of cerebral and 
cerebellar septic emboli, cervical spine epidural abscess, 
sternocleidomastoid muscle abscess, and renal emboli. Most 
cases of IE can be treated with antibiotics. However, surgical 
intervention is indicated in patients with congestive heart 
failure, prosthetic valve endocarditis, persistent sepsis, systemic 
embolism, and cerebrovascular complications [1]. Cardiac 
surgery is not contraindicated by an ischemic stroke in patients 
with IE if there is no evidence of cerebral hemorrhage and 
severe neurological complications [2]. However, anticoagulation, 
which is required for cardiac surgery with cardiopulmonary 

Case
A 58-year-old previously healthy man presented to the 

emergency department with left upper extremity weakness and 
shortness of breath. His symptoms started a week ago but 
worsened in the last twenty-four hours prior to the 
presentation. He has a history of non-injecting drug use. On 
presentation, vital signs revealed a temperature of 38.3°C, heart 
rate of 113 beats/min, respiratory rate of 30 breaths/min, blood 
pressure of 107/67 mm Hg, and oxygen saturation of 90% on 
room air. His physical exam was remarkable for severe 
dysarthria, left arm flaccid paralysis, left leg weakness, and left 
sternoclavicular joint mass.

Blood tests revealed WBCs 37.9 K/mcL, Hb 12.3 g/dL, platelets 
11 K/mcL, Na 142 mmol/L, K 2.8 mmol/L, BUN 42 mg/dL, 
creatinine 0.92 mg/dL, calcium 7.5 mg/dL, albumin 1.9 g/dL, ALP 
185 IU/L, AST 143 IU/L, ALT 67 IU/L, and lactic acid of 4.0 
mmol/L. Coagulation tests showed PT 12.7 seconds, INR 1.3, and 
PTT 32.6 seconds. Urinalysis showed WBC 40-50, bacteria 4+, 
trace leukocyte esterase, and positive nitrite. A urine toxicology 
screen was positive for cocaine and opiate. His blood ethanol 
level was less than 10 mg/dL.

CT head without contrast was negative for intracranial 
hemorrhage. CT angiography head and neck demonstrated 
evolving areas of recent ischemia in the right parietal-occipital 
lobes posteriorly, the right precentral gyrus, the right frontal-
parietal junction, and the left posterior superior frontal lobe, 
potentially embolic in etiology. MRI brain showed scattered 
subacute infarcts in all cerebral and cerebellar territories (Figure 
1).
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bypass, may increase the risk of hemorrhagic conversion of 
ischemic stroke in patients with S. aureus IE [3].  This case 
illustrates the fatal complications of the anticoagulation therapy 
in a patient with S. aureus IE complicated by an ischemic stroke.
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Figure 1: MRI brain shows scattered subacute infarcts in all
cerebral and cerebellar territories.

Broad-spectrum intravenous antibiotics including vancomycin,
cefepime, and metronidazole were started. He was admitted to
the medical intensive care unit due to acute respiratory failure
requiring a high flow nasal cannula secondary to sepsis. Further
imaging studies revealed cervical spine C6-C7 epidural abscess
(Figure 2A), sternocleidomastoid muscle abscess measuring up
to 3.0 cm (Figure 2B), and wedge-shaped hypodensities of the
bilateral kidneys (Figure 2C). Transthoracic echocardiogram
showed 1.8 cm × 1.3 cm ovoid echodensity associated with the
posterior mitral leaflets and annulus, and large vegetation on
the mitral valve consistent with endocarditis with possible
abscess. Blood cultures and urine cultures were positive for
Methicillin-Resistant Staphylococcus Aureus (MRSA).

Figure 2A: MRI spine shows C6-C7 epidural abscess.

Figure 2B: CT angiography of neck with sternocleidomastoid
muscle abscess.

Figure 2C: CT of the abdomen shows wedge-shaped
hypodensity in the right kidney.

The diagnosis of infective endocarditis was made according to
the Duke criteria. He has undergone left sternoclavicular joint
debridement, sternocleidomastoid muscle abscess incision and
drainage, and C6-C7 anterior cervical discectomy and fusion.
However, daily blood cultures persistently grew MRSA despite
multiple surgeries and treatment with IV antibiotics. He later
developed septic shock. Mitral valve replacement is indicated
due to persistent sepsis despite adequate antibiotic therapy,
systemic embolization, and large vegetation on the mitral valve.

He needed to be therapeutically anticoagulated for mitral
valve replacement surgery. He was transfused with platelets and
anticoagulated with IV heparin prior to surgery. However,
preoperative CT head without contrast demonstrated
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subarachnoid hemorrhage within the right parietal sulci (Figure
3). Anticoagulation was discontinued immediately, and cardiac
surgery had to be postponed. Due to his poor prognosis and
worsening clinical condition, comfort care was elected, and the
patient died on the fifteenth day of admission.

Figure 3: CT head without contrast demonstrates
subarachnoid hemorrhage within the right parietal sulci.

Results and Discussion
In this case, the patient had a history of non-injection drug

use as a risk factor for IE and was presented with sepsis and
neurological symptoms. Further laboratory and diagnostic
studies revealed MRSA bacteremia and mitral valve endocarditis
with multi-organ septic emboli. He received appropriate
antibiotic therapy and has undergone multiple surgeries for
infectious source control. However, he had persistent sepsis, and
cardiac surgery with mitral valve replacement is indicated.

Ischemic stroke is the most common neurological
complication of infective endocarditis and is associated with a
poor prognosis [4]. Questions have been raised about the safety
of anticoagulation therapy in patients with ischemic stroke when
cardiac surgery for IE is indicated due to concerns for
hemorrhagic conversion of ischemic stroke. Literature review
shows improved survival with early surgical treatment in
patients with IE with cerebral septic embolisms [5,6]. According
to the 2020 ACC/AHA heart valve disease guideline, in patients
with IE with an indication for surgery who suffered a stroke
without intracranial hemorrhage, surgery without delay may still
be considered.

It is recommended to use short-acting anticoagulants such as
intravenous heparin when surgery for IE is indicated [1].
Preoperative neurological imaging with CT or MRI is highly
recommended for patients with IE and preexisting ischemic
stroke due to an increased risk of hemorrhagic transformation. It
is advised to delay cardiac surgery ≥ 4 weeks if there is evidence

of intracranial hemorrhage [2]. Neurological complications in IE
are associated with high morbidity and mortality rates [4]. Given
its complexity, patients with IE and cerebrovascular
complications should be managed by the IE team including
infectious disease, cardiology, cardiac surgery, neurology,
neurosurgery, radiology and other specialists when needed [7].

Conclusion
The management of ischemic stroke in the setting of IE is

challenging, especially when cardiac surgery is indicated.
Intracranial hemorrhage should be ruled out with neurological
imaging prior to initiation of anticoagulation therapy, and follow-
up preoperative imaging is recommended to monitor for the
hemorrhagic transformation of ischemic stroke. Hemorrhagic
stroke is associated with high mortality in patients with S. aureus
IE as shown in this patient who died within two days after
initiation of anticoagulation therapy.
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