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Abstract

Bacterial endocarditisis a complex disease that is associated with
cardiac-localized infection and multiorgan complications resulting
from septic emboli. The diagnosis is defined radiologically and
laboratory usually with positive blood culture. We report the case
of a 24 years old patient who presented with acute confusion and
imaging findings for bacterial endocarditis and aortic root abscess
complicated with multiple septic brain emboli and abdominal organs
infarcts.
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Introduction

Septic embolism is an obstruction of a blood vessel, typically by an
infected thrombus that travels through the bloodstream from a distant
infectious source and blocks a blood vessel. Septic emboli result in two
insults-the early embolic/ischemic insult due to vascular occlusion
that may lead to infarction and the infectious insult that leads to
inflammation and possible abscess formation [1].

Case Report

A 24 years old male presented to the Urgent and Emergency care
center with gradual onset of sweating and high temperature for 5
days followed by acute onset of confusion. His past medical history
included an aortic valve replacement 5 months ago for correction
of congenital aortic stenosis. Medications are aspirin, bisoprolol,
warfarin, and lansoprazole.

No known drug allergy. No relevant genetic or psychiatric history.

On examination, he was warm, sweaty, and confused. He was not
oriented to the time and could not remember the events from the
previous day. The Chest was clear, and heart examination revealed
normal 1* and 2" heart sounds and metallic click. Capillary refill was
<2 seconds and the abdomen were soft and not tender. There was no
jugular venous distension or peripheral oedema. ECG revealed sinus
tachycardia with heart rate=131b/m. and noother acute changes were
identified. Blood pressure was 120/70 and temperature38.2 degree
Celsius.

Bedside echocardiography did not show pericardial effusion. His
blood tests were: Haemoglobin: 15 g/L (13.2-16.9), white cell count:
12.6010°/L (3.7-10) Platelet: 11010°/L

(150-450). Neutrophils 11.2 10°/L (1.7-6.6) and C-reactive protein 256
mg/L (0-10)
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PT: 93 (12.7-15.7), INR: 8.7, APTT: 42.4 (24.4-31.6). No significant
growth in urine culture. A chest x-ray was requested instantly (Figure

1).

Figure 1: Chest x-ray: No lung consolidation or cavitation. Sternotomy
wires and metallic aortic valve.

The urgent CT brain was normal. The patient was initially
diagnosed with sepsis and IV antibiotics and fluids were administered
as per local protocol. Then He was admitted to the hospital under the
medical team who requested an MRI brain (Figure 2).

Based on the previous history of Aortic valve replacement and MRI
brain findings, a provisional diagnosis of bacterial endocarditis and
septic emboli was suggested by the radiologist. Therefore, the patient
was transferred to the Coronary care unit where he was monitored for
signs of fluid overload and deterioration of the Glasgow coma scale.
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C D
Figure 2: (A and B) MRI brain diffusion-weighted images (B value 1000)
demonstrating multiple areas of diffusion restriction in both cerebral hemi-
spheres involving white matter, subcortical areas, and cortex (black ar-
rows). The Largest within the white matter of right frontal lobe (blue arrow)
(C and D) ADC map showing signal loss confirming diffusion restriction.

CT chest (Figure 3), abdomen, and pelvis (Figure 4) were done.

Figure 3: Post-contrast CT chest: revealing metallic aortic valve (red ar-
row) and collection surrounding the aortic root denoting abscess (black
arrow).

No further echocardiography or MRI heart done. Blood culture
results returned the next day showing the growth of gram-negative
bacilli Serratia marcescens. The microbiology team advisedIV
antibiotics regimen of IV Meropenem 2 gm Tds for 5 days, Vancomycin
1.25 gm, and Linezolid 600 mg IV infusion BD for 4 days. Warfarin
continued during hospitalization.

After 5 days in the Coronary care unit, the patient significantly
improved and transferred to a medical ward where his inflammatory
markers returned to normal. His repeated blood culture did not reveal
any growth. Shortly, he was discharged with no neurological deficits
and on home intravenous antibiotic for 6 weeks of Meropenem 2 gm
IV Tds, Vancomycin 1.25 gm, and Linezolid 600 mg IV infusion BD.
Oral medications included beta-blockers, aspirin, and warfarin.No
cardiac surgery performedand the patient had outpatient cardiology
clinic follow-up.

E

Figure 4: Post-contrast CT abdomen: Wedge-shaped areas of hypodensity
reaching splenic capsule consistent with infarctions (white arrows) other
smaller hypodense areas involving both renal and hepatic parenchyma in

keeping with small infarcts.

Discussion

Infective Endocarditis (IE) of the aortic valve is a serious, life-
threatening condition, with a mortality rate of 30% at 1 year. Aortic
valve Prosthetic Valve Endocarditis (PVE) has a poor prognosis,
with a reported mortality of 20-40%. This is likely due to the higher
propensity for infection to extend into the perivalvular tissue
compared with native valve endocarditis The risk of PVE is greatest
during the 5 years after surgery [2-5].

Mechanical prosthetic valve imaging by echocardiography can be
limited by artifacts caused by acoustic shadowing. IE is suspected on
a prosthetic valve when there is a perivalvular mass or when valve
dehiscence can be demonstrated. ECG-gated CT performs well in
the identification of PVE, with one series reporting sensitivity of 93%
when compared to surgical findings [6].

The major signs of PVE on CT are the presence of vegetations,
thickening of the aortic root wall of>5 mm, the presence of a
perivalvular abscess or pseudoaneurysm, and prosthetic valve
dehiscence. The latter manifests as a rocking motion of the mechanical
valve throughout the cardiac cycle, which can be demonstrated on
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ECG-gated cardiac CT with multiphase acquisition throughout the
cardiac cycle [7].

The CT finding of a markedly thickened area around the aortic
root is indicative of an aortic root abscess. Inflammatory changes
and pockets of gas may be present. CT also enables crucial anatomic
evaluation of the valve, coronary arteries, and aorta for preoperative
planning if necessary [8].

A systematic review of the role of non-invasive imaging
in the diagnosis of PVE supports the use of CT in addition to
echocardiography for improving diagnostic accuracy, especially in
cases of life-threatening perivalvular extension [9].

Several studies have demonstrated the ability of CT to demonstrate
infective endocarditisrelated complications such as large aortic root
abscesses [10].

One of the main limitations of CT in the assessment of PVE is the
presence of a streak artifact caused by the high-density valve material.
Artifacts caused by valve material often limit the role of Cardiac MR
in the diagnosis of mechanical PVE, causing local spin dephasing.
Given these limitations, 18 F-FDG PET/CT has emerged as a useful
adjunct in the diagnosis of PVE. Studies by Saby et al. and Pizzi et
al. demonstrated that the addition of increased tracer uptake around
the prosthetic valve on 18 F-FDG PET/CT in cases of suspected PVE
increased the sensitivity of the modified Duke criteria from 70 to 97%
and 52 to 91%, respectively [11,12].

Septic embolic stroke usually results from vascular occlusion and
corresponding degrees of ischemia and infarction, depending on
vessel size, location, and collateral blood flow [13].

Cerebral arterial occlusion resulting in either infarction or
transient ischemic attack accounts for 40-50% of Central Nervous
System (CNS) complications of infective endocarditis [14].

The septic emboli are challenging because they involve three
important cerebrovascular conditions: (a) cerebrovascular occlusions,
(b) intracerebral abscess, and (c) arterial mycotic aneurysms. The
main risk of neurologic complications is the absence of appropriate
antibiotic therapy. It is important to note that most neurologic
complications are already evident at the time of hospitalization or
develop within a few days [15,16].

Septic emboli to the brain are usually diagnosed with MRI with and
without gadolinium. F-FDG-PET/CT has proven its high diagnostic
value for the detection of peripheral emboli in patients with infective
endocarditis and cardiac device infections, substantially affecting
patients’ outcomes and treatment. F-FDG-PET/CT is limited for the
detection of brain foci, where CTA and/or MRI are mandatory [17].

The choice of antimicrobial therapy in the management of septic
emboli targets the causative organisms, the organ involved, and the
pharmacokinetics and pharmacodynamics of the available drugs.
Anticoagulation has been a controversial topic in the management
of infective endocarditis and septic emboli. Continuation of
anticoagulation in patients with a definitive pre-existing indication
should merit consideration in patients with left-sided infective
endocarditis in the absence of other contraindications [18].

The spleen is a particularly easy target for embolism damages
owing to the characteristicsof its anatomy and blood circulation. The
occlusion of the splenic circulation, even by a sterile embolism can
lead to the formation of an abscess. In endocarditis, the presence of

pathogens in embolic fragments is sufficient to give rise to a splenic
abscess [19].

In CT, the classic image of a splenic infarction is a triangular
area with its base in the periphery; its outline is well defined but
hypointense, and it is not made more obvious by the use of contrast.
However, it is more common to find diffuse, hypointense, and poorly-
outlined areas [20].

The involvement of the kidney in endocarditis can be caused by 3
mechanisms: focal or diffuse glomerulonephritis through the deposit
of immune-complexes, renal failure, and renal abscess. The most
common form of kidney involvement is embolic renal infarction [21].

The liver may also be a target of hematogenous seeding via the
arteries. However, the most common cause of hepatic abscesses is
related to biliary or colonic disease, gastric or duodenal surgery, local
trauma, and pancreatitis [22].

As well as using clinical data, embolisms were diagnosed using
abdominal CT, abdominal ultrasound, or a combination of these
techniques. The diagnostic performance of both was similar. CT is
considered the technique of choice owing to its greater sensitivity and
the absence of artiacts in the images produced [23].

Our patient risk factor for bacterial endocarditis was the prosthetic
aortic valve. Although his CT brain and bedside echocardiography
were normal, prompt empirical IV antibiotics treatment decreased the
risk of neurological complications and abdominal visceral abscesses.

MRI brain was diagnostic for septic emboli and CT chest,
abdomen and pelvisrevealed aortic root abscess and infarcts in spleen,
kidneys, and liver. The patient ideally should undergo repeated
echocardiography and ECG gated cardiac CT. Appropriate Antibiotics
were given according to blood culture results and the outcome was
good.

Conclusion

Bacterial Endocarditis (IE) is a complex disease with cardiac
involvement and multiorgan complications. Its prognosis depends on
a prompt diagnosis that leads to aggressive therapeutic management
combining antibiotic therapy and early cardiac surgery when
indicated. Echocardiography, cardiac and extracardiac CT, cerebral
magnetic resonance imaging are the main imaging modalities.
Our patient demonstrates bacterial endocarditis and aortic root
abscess complicated with septic cerebral emboli and abdominal
organs infarcts. A Prompt diagnosis allows early treatment and good
outcomes.
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