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ABSTRACT 

Cerebral arteriovenous malformations (AVMs) have a congenital origin, and the diagnosis rate during infancy 

and youth is only 18-20%. The clinical presentation of intracranial haemorrhage is observed in 75-80% of 

paediatric patients. The introduction of novel agents for endovascular management has led to enhanced 

surgical outcomes by preoperative AVM embolization. Dextrocardia with situs inversus is also a rare congenital 

abnormality in children. A significant proportion of individuals diagnosed with dextrocardia remain oblivious to 

their condition due to the prevalence of asymptomatic cases. We are documenting a case involving a 12-year-

old girl who was presented with an altered state of consciousness and vomiting. Her Neuroimaging showed 

posterior fossa bleed and diagnosed with cerebellar arteriovenous malformation (AVM). Endovascular 

embolization of AVM was done and an incidental finding of dextrocardia with situs inversus was noted during 

the procedure. This case report aims to find if there is any association between Brain AVMs and Dextrocardia in 

the paediatric population. 
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INTRODUCTION 

Cerebral parenchymal arteriovenous 

malformations (AVMs) are predominantly 

identified between the age range of 20 to 40 years, 

with a mere 18-20% of cases manifesting 

symptoms before the age of 15.1-2 Haemorrhage is 

a prevalent clinical manifestation observed in both 

adults and children, with a higher incidence rate 

observed in the paediatric population compared to 

the adult population (75-80% versus 50-65%).3 

Dextrocardia is also a rare congenital anomaly 

marked by the heart being repositioned to the 

right side of the thoracic cavity, often 

accompanied by the inverse rotation of all internal 

organs (known as situs inversus totalis).4-5 The 

occurrence of this anomaly is rare, with an 

incidence rate of 1 in 10,000 live births.6 

Dextrocardia sometimes goes unnoticed by 
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individuals until they seek medical assistance for 

unrelated diseases.7 The presence of congenital 

cardiac abnormalities and other deformities may 

be observed in individuals diagnosed with 

dextrocardia and situs inversus.8 In this study, we 

document an atypical instance of dextrocardia with 

situs inversus and Cerebellar AVM in a young 

patient admitted with posterior fossa intracranial 

haemorrhage. 

 
CASE REPORT 

Twelve-year-old girl presented to the emergency 

department with complaints of sudden severe 

headache and multiple episodes of vomiting 

followed by altered sensorium in February 2024 

and was admitted to Punjab Institute of 

Neurosciences Lahore. The patient did not have 

any history of fits or cardiopulmonary symptoms 

including nasal congestion, chronic coughs, 

palpitations or any other metabolic disorders. She 

had no history of any hospital admission before. 

On neurological examination, her muscle tone was 

slightly increased. A physical exam of her 

cardiovascular system discovered a pulse rate of 

105 beats/min and her blood pressure was 100/60 

mmHg. Additionally, her lungs were clear on 

auscultation. Her routine labs were normal. CT 

brain plain showed a right cerebellar haemorrhage 

(Figure 1A). A provisional diagnosis of cerebellar 

AVM was made and the Cerebral DSA and 

embolization procedure was planned. After aseptic 

measures, under general anaesthesia, 6fr femoral 

sheath was placed and 5fr hink diagnostic catheter 

advanced to the aortic arch over the guide wire, 

Arch angiography demonstrated dextrocardia 

(Figure 1 B) and post-procedure chest X-ray 

confirmed the same. (Figure 2 A) and aortic arch 

contrast runs (Figure 1 B). Bilateral ICA and Right 

VA angiography Intracranial runs were taken 

(Figure 1, C). Embolization of AVM was performed 

with Onyx 18 through the Right SCA feeder and 

post embolization run was taken. No Post 

embolization deficit or complication was noted. 

Post procedure Echocardiography findings (Table 

1) and X-ray abdomen erect were done to confirm 

dextrocardia and situs inversus (Figure 2 B). The 

patient was discharged with no focal deficit. On a 

follow-up visit after 2 weeks and 1 month, the 

patient was asymptomatic with no deficit. 

 

 
 

A) B) C) 

Figure 1:  CT Brain Plain showing right cerebellar ICH. B) Showing Arch and large vessels A) DSA Right VA AP View Pre-

Embolization (Images added with patient consent). 
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A) B) 

Figure 2A): Chest X-ray showing dextrocardia. B) X-ray Abdomen Erect (Images added with patient 

  consent). 

 
Table 1:  Echocardiography Findings. 

Imaging Modality Findings 

Echocardiography Dextrocardia with Situs inversus. Otherwise, Normal resting cardiac echo study. 

 
DISCUSSION 

The prevalence of Cerebral arteriovenous 

malformations (AVMs) in pediatric patients is 

0.014±0.028%. The proportion of cases identified 

under the age of twenty ranges from 19.6% to 

42%. Paediatric patients had a higher annual risk 

of haemorrhage (3.2%) compared to adults (2.2%). 

The incidence of rebleeding is 6.33% in the initial 

year following the first haemorrhage and 

subsequently decreases, reaching a stable level 

during the fourth year.1 This patient presented with 

an Intracranial haemorrhage. The patient had a 

history of headaches as well. While diagnosing the 

aetiology of bleed and treating the cerebellar 

AVM, the patient was diagnosed with dextrocardia 

incidentally. The aetiology of dextrocardia remains 

unknown; however, it has been suggested that 

maternal diabetes mellitus and maternal cocaine 

usage may be contributing factors. There is also a 

suspicion of genetic factors, as evidenced by a 

higher occurrence observed in conjoined twins. 

The concept of situs inversus totalis does not 

exhibit any sex or racial predilection.9 Dextrocardia 

with situs inversus presents a significant risk due to 

its asymptomatic nature and tendency to go 

misdiagnosed unless it was accidentally identified 

during an investigation for another medical 

condition. The alignment of visceral and brain 

asymmetry observed in some vertebrate species 

raises the question of whether this association also 

exists in humans. While the visceral and brain 

systems may have developed asymmetry for 

different reasons, basic visceral left-right 

differentiation mechanisms could have been 

duplicated to establish brain asymmetry.10 

Dextrocardia associated with situs inversus and 
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other cyanotic and acyanotic congenital heart 

diseases can present with brain manifestations like 

altered hemodynamics increased intracranial 

tension and brain abscess. Complicated cardiac 

malformation like this when associated with brain 

abscess poses several challenges.11 But in our case, 

there was no other associated cardiac anomaly 

noted on further cardiac workup. The presence of 

dextrocardia with situs inversus is usually an 

incidental report and may not result in any 

symptoms or health complications. Nevertheless, 

the correlation between cerebral AVMs and this 

condition is not firmly established and could 

perhaps be a fortuitous event in this particular 

instance. This case report will document these 

findings which may help to identify the association 

between brain AVMs and Dextrocardia and their 

relation with each other due to haemodynamic 

changes for larger studies in future. 

 
CONCLUSION 

No significant association between Brain AVMs 

and Dextrocardia has been reported in the 

literature. There may be haemodynamic 

abnormality associated with dextrocardia which 

can cause brain AVMs. This particular case 

highlights the significance of systematic evaluation 

and management of paediatric patients presenting 

with neurological symptoms, as underlying 

pathologies such as cerebral AVMs may require 

prompt intervention to prevent serious 

complications. Additionally, the incidental finding 

of dextrocardia underscores the need for a 

comprehensive assessment to detect any 

associated anomalies or conditions, even if 

unrelated to the primary complaint. 

 

Informed Consent: Written informed consent was 

obtained from the patient for case report 

publication. 
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