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Case Report

A 13‑year‑old Saudi girl presented with 1 week history of 
headache, vomiting, and fever. She was treated by oral 
antibiotics with no relief. Two days prior to admission, she 
started talking incomprehensively, developed photophobia, 
and ataxia. Patient had chicken pox  4‑weeks prior to 
admission that lasted 2  weeks. She also complained of 
chronic recurrent headache and fainting attacks with some 
abnormal movements, 4‑5  times in the last 5 years. Each 
attack lasted a few minutes. She had exertional chest pain, 
dyspnoea, and palpitation on walking short distance. No 
treatment was sought for these conditions. There was no 
history of cyanotic or rheumatic heart disease or chronic 
infection. She had no exposure to chronic contagious 
diseases or animals.

On admission, HR was 105/min. Temperature and BP 
were normal and RR 32/min. No cyanosis, clubbing or 
lymphadenopathy. Paranasal sinuses were normal. No 
cardiac murmur. Other systemic examinations were normal. 
Neurologically, she was fully conscious and oriented with 
gross ataxia. Fundus showed early papilloedema. Muscle 
tone and power were normal in all the four limbs. There 
was no nystagmus or tremor. She could not walk without 
support.

Hematological tests revealed normal hemoglobin and 
polymorphonuclear pleocytosis with 80% neurtrophils. 
RBC count was normal. ESR was 62 mm 1st h and CRP 27 mg/L. 

Introduction

Intracranial abscess is an uncommon and potentially life 
threatening condition. Almost 30% are multiple. Exceptionally as 
many as 40 abscesses have been described in a case study.[1] These 
are usually metastatic (Cyanotic heart diseases or pulmonary 
AVM) and less commonly due to contiguity (paranasal sinusitis 
or otitis media). They usually occur in immune‑compromised 
patients and rarely in immune competent states. A  case of 
multiple intracranial abscesses in an immune‑competent young 
patient is reported. No cause was detected. The management 
required judicious surgical intervention of the abscess. In the 
follow‑up, the patient was repeatedly investigated to detect 
the underlying cause which ultimately led to the detection of 
asymptomatic venosus ASD. Unrelenting efforts are required to 
identify the underlying cause.
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showed gram positive cocci in chains. However, the culture 
was sterile. Repeatedly, blood cultures and TTE were normal. 
Empirically, Gentamycin was added to the treatment regimen 
and the patient gradually started improving. Repeat CT scan 
of brain showed gradual reduction in the size of abscesses. 
She was given IV antibiotics for 6 weeks and another 8 weeks 
of oral antibiotics.

Resolution of lesions was very gradual and total clearance 
of all the lesion took 30 months on MRI. Antiepileptic drugs 
were continued. Repeat TTE, 36 months later showed enlarged 
right heart chambers with a suggestion of venosus atrial 
septal defect (ASD) [Figure 2]. Pulmonary artery pressure (PAP) 
was 25-30 mmHg. TEE confirmed 1.8 cms sinus venosus ASD 
from the SVC side [Figure 3] with anomalous drainage of right 
upper pulmonary vein. Right heart chambers were dilated. 
The shunt was left to right. She underwent correction of the 
defect and did well.

Discussion

Intracranial abscesses are uncommon and constitute 4% 
of all intracranial space occupying lesions in children.[3] 
Multiple intracranial abscesses are seen in 10-36% of all 
intracranial abscesses.[4,5] Sixty percent are seen in the first 
two decades of life[6] and usually affect immune‑compromised 
individuals. However, she was immune‑competent when 
presented but that was preceded by Chicken pox, a well 
known immune‑compromising state. They are usually 
embolic in nature and associated with cyanotic congenital 
heart disease  (cCHD), constituting almost 30‑50% of all 

Serum biochemistry showed raised GGT with reversed 
albumin globulin ratio. Blood culture was sterile. Tests for 
other infective and parasitic conditions were normal. Stool did 
not show any ova or cyst. PPD and HIV, both were negative. 
X-ray chest, ECG, and transthoracic echocardiogram (TTE) 
were normal. Transesophageal echocardiography (TEE) was 
refused by the patient. CT scan of the brain revealed almost 
12 identical contrast enhancing ring lesions on both sides of 
the brain with uniform wall thickness and perilesional edema 
suggestive of multiple intracranial abscesses [Figure 1]. All 
the lesions were almost of same size indicating same age. 
Abdominal and pelvic ultrasounds were normal.

She was treated with Ceftriaxone, Vancomycin, Metronidazole, 
Mannitol, Dexamethasone, and Diphenyl hydantoin. 
She made significant improvement. Dexamethasone and 
Mannitol were withdrawn gradually once condition got 
stabilized. Two weeks after admission, the patient suddenly 
deteriorated, became bradycardic, lethargic, and had 
screaming attacks with labile mood and visual hallucinations. 
No cranial nerve or motor deficits were present. Mannitol 
and Dexamethasone were restarted. EEG showed abnormal 
slow waves with underlying multifocal epileptic discharges 
predominantly on right temporo-occipital region. Repeat CT 
scan of brain showed increase in the size of right thalamic 
lesion compressing the posterior III ventricle/aqueduct with 
obstructive triventricular dilatation and periventricular 
lucency. There were no changes in other lesions. She 
underwent stereotactic aspiration of the right thalamic 
lesion and 5 cc of brownish pus was aspirated. Gram stain 

Figure 1: Multiple intracerebral abscesses
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possible etiological factors.[2,3,5] In contrast, only 5‑18.7% 
of patients with CHD develop intracranial abscesses.[7] This 
is due to right to left flow shunt in the heart, by‑passing 
the pulmonary filter. Commonly, it involves right parietal 
lobe   due to direct and maximal blood flow but any area 
may be affected. When abscesses are multiple, all the areas 
in the supratentorial compartment may get involved but 
posterior fossa still escapes as was noted in our case because 
the blood flow to the vertebral arteries has to wind round 
many curves and angulations. The abscesses are usually 
deep seated and thin walled, as was seen in the present 
case. Same size of the lesions indicated approximately same 
age and was possibly due to multiple emboli showering into 
the brain during immune‑deficiency window. High index of 
suspicion is needed to diagnose them early and imaging of 
choice is CECT or MRI.

Microbiology usually reflects underlying risk factors. Gram 
positive cocci in chain  –  streptococcus milleri, streptococcus 
viridans, microaerophilic staphylococcus aureus, and anaerobic 
streptococcus are usually seen in cCHD.[4,8,9] Pus does not grow 
any bacteria in almost 30%.[6] This lead from the microbiology 
can be utilized to focus on investigations to identify the source 
of infection. In the present case, cardia was evaluated by 
TTE twice while under active treatment and both the time, 
the study did not show any abnormality. TEE was refused by 
the patient. Usually it takes 2 weeks for an intracranial abscess 
to mature but in immune‑compromised state they mature 
slowly.[6] No underlying disease or source of infection was 
identified and this may be so in almost 20% of intracranial 
abscesses.[5] One of the causes of cerebral abscess in such 
unrecognized cases, labeled as cryptogenic brain abscesses is 
a missed or silent ASD.

A triad of cyanosis, polycythemia, and clubbing was first 
described by Reading to heighten clinical suspicion of brain 
abscess of embolic origin.[10] However, in the present case no 
significant cCHD or any features of the clinical triad were 

noted. The shunt was mainly left to right. However, the defect 
in the superior part of the atrial septum with the absence 
of the ridge of the right upper pulmonary vein might have 
resulted in the admixture of venous blood from superior vena 
cava with the left atrial blood. This admixture of blood can 
lead to the paradoxical embolus and intracerebral abscesses 
as was also reported by Abdulla R et al.[11] The process was 
without any anatomical or physiological changes, i.e., right 
heart dilatation or rise in PAP at that stage. With progression 
of the condition, increasing blood volume was shunted into 
the right heart causing it to dilate without any rise in PAP. The 
shunt continued left to right and patient remaining acyanotic. 
At this stage, 3 years after her admission, the condition was 
identified by TTE and confirmed by TEE. Sinus venosus ASD, 
a rare form of congenital heart disease can be missed on 
TTE performed routinely in the evaluation of brain abscess. 
It is prudent to assume that the cause of cerebral abscess in 
cryptogenic brain abscesses is a missed or silent ASD unless 
proved otherwise. TEE is the most sensitive test to diagnose 
sinus venosus ASD[12,13] and should be carried out in situations 
where no plausible pathology is identified.

Treatment of such an abscess requires meticulous and judicious 
approach.[14] The largest lesion is tapped, abscess decompressed 
and pus sampled. The abscess adjacent to right thalamus in the 
present case enlarged and caused obstructive hydrocephalus. 
The abscess was decompressed and the obstruction released. 
The patient then made good recovery with antibiotics. 
Hyperbaric oxygen is another treatment modality that is 
proven effective and help recover faster.[15,16] Pus did not grow 
any bacteria. Only Gram stain showed gram positive cocci 
in  chains and based on this information, she was treated 
with broad spectrum antibiotics for almost 3 months and got 
cured. However, abscess wall took a long time to get resolved, 
almost 30 months on MRI. Such a combined approach results 
in high cure rate, higher than 90%.[2] However, in spite of all 
advances, the morbidity and mortality remain high, 32% in 
one study due to failure to control intracranial and systemic 

Figure 2: TTE showing the defect in the upper part of the septum Figure 3: TEE bicaval view showing the sinus venosus ASD at SVC side
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infection[6] and is dependent on neurological status on initial 
presentation and socio‑economic status of the patient.

Conclusion

Present study highlights the management complexity 
associated with multiple intracranial abscesses. In the absence 
of any definite etiology, a metastatic abscess should be 
considered due to a silent sinus venosus ASD and anomalous 
pulmonary drainage. The patient was treated on empirical 
basis and made a good recovery.
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