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Abstract

A 12 year old female child presented with brain abscess. Previous cardiac history was not noticeable. To find out the cause of
 embolism, echocardiography was done and revealed Ebstein′s anomaly (EA) with apical displacement of septal leaflet of the tricuspid valve 
and ostium secundum type of atrial septal defect (ASD). The combination of high right atrial pressure caused by EA and ASD with possibility 
of transient right to left shunt predispose for embolization. The most likely reason for development of a brain abscess in our case is septic 
embolization from an infectious focus outside the heart.
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Introduction

Brain abscess is an intracranial suppurative infection, usually with underlying infection or predisposing factors. 
Commonly seen in neonates and children between 4-8 years age. It is mainly caused by extension from sinusitis, orbital cellulitis, 
chronic suppurative otitis media, mastoiditis, congenital heart disease, soft tissue infection of face and scalp, dental infections 
complicated pneumonia immunodeficiency states, infection of ventriculoperitoneal shunts and penetrating injuries. Mortality is
high, up to 60%, if not diagnosed early and treated immediately. Ebstein anomaly is a rare congenital malformation of the heart which 
is characterized by apical displacement of the septal and posteriortricuspid valve leaflets, leading to right ventricular atrialization.
 It represents about 0.5% of congenital heart defects and only 5% of cases survive beyond the age of 50 [1,2]. Here we report a case of 
brain abscess which was caused by paradoxical embolism in EA child.


Case Report

A 12 year female child was referred to our hospital with complaints of headache since 2 months and 2-3 episodes
 of vomiting since 1 day. Headache was generalized, throbbing in nature, progressively increasing in the last 7 days. Each episode
 lasted for approx 3-4 hour. Relieved on medication, not associated with any aggravating factors. Headache was associated with 
vomiting and one episode of convulsion. Vomiting was non projectile in nature, consisting of food particles. No hematemesis 
and blood in vomitus. Mother gives history of one episode of
convulsion with clenching of teeth, frothing from mouth and deviation of angle of mouth to left side, lasting for 1-2 minutes 
with no postictal drowsiness. There was no history of fever, diplopia, slurring speech, sinusitis, ear discharge or head injury 
or any other neurological deficit. On 7th day of illness CT scan brain with contrast done from outside which was suggestive of brain abscess 
(Figure 1).
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Figure 1:CT scan of the brain with contrast shows brain abscess.
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Figure 2:MRI of the brain showing an abscess in right posterior
parietal lobe.



On admission patient was afebrile, oxygen saturation 98%,
blood pressure 100/64mm Hg, heart rate 98bpm and and
respiratory rate was 20/min. A systolic murmur, grade 2/6 best
heard at tricuspid area. Glasgow Coma Scale (GCS) was 15/15.
On CNS examination, no neurological deficit. Babinski sign was
positive. Other Systemic examination was within normal limits.

Routine blood investigations and CSF examination were normal
and blood culture was sterile. No papilloedema on fundus
examination. A MRI brain was done on 12th day of illness which
revealed features suggestive of cerebral abscess in right posterior
parietal lobe. Measuring approx 3.4x2.8x2.7cm (Figure 2). Child
was put on Inj. Ceftriaxone, Inj. Vancomycin and Inj. Metronidazole
[3-5].

The chest X-ray documented cardiomegaly due to enlargement
of the right cardiac chambers. ECG shows right axis deviation with
right atrial enlargement and wide QRS complex. Echocardiography
was done to rule out any underlying congenital cyanotic heart
disease, which was suggestive of Ebstein′s anomaly with large size
Ostium Secundum type of Atrial Septal Defect with mild Tricuspid
Regurgitation (Figure 3). Repeat CT brain with contrast was done
on 18th day of illness to see the size of abscess which revealed no
improvement despite of administration of higher antibiotics for
over 7 days. Then patient was taken for surgery by neurosurgeon
and drained the abscess. A right parietal craniotomy, excision
and evacuation of abscess were done under general anaesthesia.
Abscess with thick capsule was seen and thick yellowish pus was
drained and sent for culture. The repeat CT scan after operation,
showed minimal edema. After receiving total 4 week of antibiotics,
patient was discharged with no neurological problem.
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Figure 3:Echocardiographic image in the apical 4-chamber view shows apical displacement of the Tricuspid valve s/o Ebstein′s anomaly.




Discussion

Brain abscess is a suppurative infection which is supratentorial
in 85%, infratentorial in 13% and combined in 2% cases. In our
case, the child is 12 year old. The brain abscess is not common in
this age, while the most common age group being 4-8 years and
neonates. The stages of abscess formation are early cerebritis,
late cerebritis, early capsulation and late capsulation. In the
present case the child had a thick capsule which was removed

during the surgery [3-5]. The clinical features are based on the
specific cerebral region involved. If the frontal lobe is involved the
abscess is initially silent, then drowsiness, personality changes,
seizures, appearance of primitive reflexes and hemiparesis may
appear. If the parietal lobe is invoved there are visual field defects.
If the dominant hemisphere is involved dysphagia and if non
dominant hemisphere is involved dyspraxia and spatial neglect
are seen. If the temporal lobe is involved dysphasias are seen if
dominant hemisphere is involved and quadranopsia is seen if non
dominant hemisphere is involved. If the occipital lobe is involved
it ruptures into ventricle causing ventriculitis/ependymitis, septic
thrombophleibitis of the transverse sinus [6,7]. If the cerebellum
is involved appendicular and gait ataxias, eye movement
abnormalities are seen. If the brainstem is involved obstructive
hydrocephalous, multiple cranial nerve palsies are seen. In our
case the abscess was present in the temporoparietal region. But
the child did not develop any dysphagia, dyspnea or visual field
defects. The child had one episode of seizures which is common
if frontal lobe is involved. Seizures can be the initial manifestation
of brain abscess in upto 25-43% of cases [8]. Antiepileptics
are required for children who develop seizures. Most authors
recommend providing atleast 3 months of prophylaxis if no more
seizures have occurred [9]. We have put the child on Levetiracetam
to prevent the seizures.

In our case, EA was diagnosed which is a rare and complex
congenital cardiac malformation. The pathological changes of
EA are that septal, posterior and anterior leaflet of tricuspid
valve are not adhere to tricuspid annulus which move down
to RV spirally with textural anomalies and paramorphia of
atrioventricular sulcus, valve, flap structure, and RV. However,
clinical manifestations depend on the structural and functional
alterations in the right cardiac chambers as well as in tricuspid
valve morphology, and are more severe the greater the
displacement of leaflet insertion. In the presence of septal defect,
the increased right atrial pressure induced by the hemodynamic
and functional changes resulting from EA cause reversed shunting
(right-to-left), which is an anatomical substrate for paradoxical
embolism that can lead to in stroke [10-12].

The causative organisms for brain abscess are aerobic
and anaerobic streptococci with streptococcus milleri group,
streptococcus pneumonia, group A, B streptococci, enterococus
faecalis, Bacteroid species, Fusobacterium species, Prevotella
species, Actinomyces species, Haemophilus aphrophilus,
haemophilus parainfluenza, Haemophilus influenza, E.coli,
Proteus species, mycobacterium species, listeria species Fungi like
aspergillus and candida [2]. Anaerobicisolates include Bacteriod
species and anaerobic streptococci [8]. The finding of sterile
brain abscess was serious diagnostic dilemma until Ingham et
al. [5] introduced the routine anaerobic culture technique with
anaerobic organisms as causative factors [4].

In our case culture was sterile and the causative organism
is not known. CT Brain finding of cerebritis in early stages
are characterised by a parenchymal low density lesion [2]. In
later stages the typical finding is a hypodense lesion with thin
uniform ring enhancement on contrast CT imaging. MRI Brain
with gadolinium on T1 weighted images brain abscess appears
as a hypointense lesion with ring enhancement. On T2 weighted
images it appears as a central hyperintense lesion encircled by
a uniform hypointense capsule and surrounded by an irregular
hyperintense area of perilesional edema [3,13].

Treatment of choice is mainly third generation cephalosporins,
vancomycin and Metronidazole. From the studies about 60% of
children may have neurological and developmental sequelae. The
commonest problems reported are hemiparesis, seizures, visual
field defects, and learning difficulties [6-8]. Repeat MRI scan
or CT scan of Brain after 2-4 weeks to document the resolution
[3]. Surgery is needed if the abscess is >2.5cm in diameter, gas
is present in the abscess, multiloculated, lesion located in the
posterior fossa or fungus is identified. The duration of antibiotic
therapy depends on the organism and response to treatment
but usually for 4-6 weeks [2]. As the abscess was large surgical
excision was done and the thick capsule was removed along with
the drainage of the abscess. For EA, selection of surgical indications
and timing of surgery depend on patients on set age, malformation
type, development of valve and any other cardiac malformations.
All these should be taken into overall consideration for EA
surgery. Cone reconstruction of the tricuspid valve is an effective
measure to treat EA. In conclusion, this is a very rare case report
in a child with brain abscess caused by paradoxical embolization
in Ebstein′s anomaly.
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