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Abstract

Background: Intracranial arteriovenous malformation rarely causes pulmonary hypertension and congestiveheart failure in the newborn. Its diagnosis is challenging because cardiomegaly may suggest an intra-cardiacstructural lesion.
Case Presentation: We present two newborns, one 2-day-old male and the other 11-day-old female, withintracranial arteriovenous malformation and misdiagnosis of congenital heart disease.
Conclusion: Precise echocardiography revealed the secondary signs of cranial arteriovenous malformationand had the major role in early diagnosis.
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IntroductionCongenital vascular malformations are structuralabnormalities that result from arrests in normalmorphogenetic processes. Arterial malformationshave two vascular patterns: arteriovenousmalformations (AVMs) and arteriovenous fistulas(AVFs). AVMs (microfistulas) are multiple arterialfeeders joined via a nidus to draining veins. AVFs(macrofistulas) are direct shunts between largearterial and venous channels[1]. They do not havethe normal intervening capillary bed[2].Most lesions affect both sexes equally, exceptcerebral AVMs, which affect males morefrequently than females. Arterial malformations

rarely result in hemodynamic symptoms. SystemicAVMs with profound hemodynamic effects occurin the brain, liver, thorax, and extremities. Centralnervous system AVMs manifest symptomsaccording to their hemodynamic effects. Infantspresenting with congestive heart failure (CHF)typically have large AVFs[1].AVF is a relatively rare cause of severecongestive heart failure in the newborn[3]. If flowis increased because of shunting from a deep AVMor by direct arterial communication, the vein ofGalen may become massively dilated[4].An aneurysm of the vein of Galen consists of anAVM involving the carotid and or vertebrobasilarcirculation in direct communication with the great
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cerebral vein.An arterial branch may enter the vein directly,or there may be a complex racemose network ofnon-capillary vessels interposed between theartery and vein[5].They may present later in infancy or earlychildhood with hydrocephalus, seizures, or focalor generalized neurologic signs and symptoms.Smaller AVMs within the brain parenchymafrequently present in childhood with signs ofcerebral or subarachnoid hemorrhage, occurringfrom the AVM itself or from a coexisting arterialaneurysm[1].
Case PresentationA 2-day–old male newborn was referred to ourhospital for cardiac surgery with diagnosis ofTotal Anomalous Pulmonary Venous Connection(TAPVC). His medical history revealed that he wasborn after an uneventful  normal vaginal  deliverywith normal Apgar score. Gradually during thefirst 24 hours he became cyanotic, his reflexesdecreased and the level of consciousness reducedand he experienced one episode of seizure.On physical examination the remarkablefindings consisted of tachypnea (78/min),tachycardia (137/min), decreased oxygensaturation (80% with oxygen 100%), reducedconsciousness, reduced neonatal reflexes, weakperipheral pulses, widened carotid pulse pressure,

systolic and diastolic cardiac murmur, loud secondheart sound and continuous  murmur over skull.Chest X-ray revealed cardiomegaly and ECGshowed right axis deviation.Transthoracic echocardiography showedenlarged right heart chambers including rightatrium, right ventricle and pulmonary artery.Superior vena cava was enlarged andbrachiocephalic arteries were tortuous anddilated.Evaluation via color Doppler showed diastolicflow reversal (diastolic run off) in descending andabdominal aorta without aortic valvularregurgitation, coronary artery fistula, aortico-pulmonary window or patent ductus arteriosus.This diastolic flow reversal was confirmed bypulsed Doppler study (Fig 1 and 2).Patient had moderate tricuspid valveregurgitation with 50 mmHg pressure gradient(pulmonary hypertension) and right to left shuntat foramen ovale and ductal level. Pulmonaryveins had normal connection and drainage toposterior left atrial wall and there was no cardiacanomaly.According to echocardiographic findings andhigh suspicion for cranial AVF, brain sonographywas performed which showed echolucsent cysticlesion within brain. Brain CT scan showed linearcalcification and atrophic changes of right sidecerebral hemisphere.Administration of contrast material demons-trated marked dilation of the vein of Galen asso-ciated with dilation of transverse sinus and thestraight sinus (Fig. 3).

Fig. 1: Color Doppler echocardiogram from suprasternal Fig. 2: Pulsed Doppler tracing in abdominal aortaview showing reverse flow in descending aorta showing reverse flow throughout diastole
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Fig. 3: Multislice CT scan with contrast. Coronal viewshowing dilated neck arteries and veins and atrophy ofright hemisphere
After confirmation of no congenital heartdisease and presence of cereberal AVmalformation as the cause of congestive heartfailure by these modalities, we consulted aneurologist but unfortunately by awareness ofpoor prognosis the parents refused any moretreatment and discharged the baby from hospital.

Case 2An 11-day-old female newborn was referred to uswith the diagnosis of cardiomyopathy. She wasborn by cesarian section and discharged fromnursery in good condition. Four days later she wasvisited by pediatrician because of jaundice, henoticed cardiac murmur and severe cardiomegalyon chest x-ray and  referred her to our hospital formore cardiac evaluation by initial diagnosis ofcardiomyopathy at the age of 11 days (Fig. 4).On physical examination she had tachypnea(60/min), tachycardia (160/min), and grade 3/6systolic cardiac murmur, loud second heart soundand continuous murmur over skull. Preciseechocardiography revealed right to left shunt viaPFO and small PDA and reduced cardiac ejectionfraction. Brachiocephalic arteries were dilated andthere was retrograde aortic runoff in descendingthoracic aorta in diastole. There was no PDA, APwindow and no aortic regurgitation so she washighly suspicious of cranial AV fistula. Morediagnostic evaluation by brain sonography and CTscanning confirmed the diagnosis. Transcatheter

Fig. 4: CXR on age of 11 days showing severe cardiomegaly
embolization of afferent arteries for this patientwas successful. Now, after 6 months follow upbaby is in good condition with normal cardiacfunction and no neurologic complication (Fig. 5).

Fig. 5: CXR some days after transcatheter embolization ofcranial AV malformation showing decreased cardiac size

DiscussionCerebral AV malformation enlarging the vein ofGalen is rare. This defect is the result of an AVmalformation or fistula that increases flowthrough the vein of Galen and deep venous system,causing aneurysmal dilatation. Newborn infantswith this disorder often develop symptoms ofcongestive heart failure and cyanosis. Infants withsevere congestive heart failure caused by anintracranial AV malformation are critically ill, andprompt diagnosis is essential. Two-dimensional
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ultrasonography of the heart and brain provides arapid, efficient method for detection ofintracranial AV malformation. Dopplerexamination of descending aorta shows evidenceof retrograde diastolic flow[6].The common causes of reversal of flow in theaortic arch are lesions in which a communicationexists between the ascending aorta, the proximalaortic arch or its branches, and a lower pressurechamber or channel (such as pulmonary vessels,ventricles, or systemic veins), that results in"stealing'' of blood from the distal aortic arch anddescending aorta (example: aorticopulmonarywindow, severe aortic valve regurgitation,systemic arteriovenous (A-V) malformation of thehead and neck vessels, coronary artery fistula, andsystemic to pulmonary fistula).The second category comprises lesions withsevere obstruction of the left ventricular outflow,such as critical aortic stenosis or hypoplastic leftheart syndrome. Because of a severe reduction inthe forward flow across the aortic valve, the bloodflow to the aortic arch and its branches is suppliedin a retrograde manner via the patent ductusarteriosus (PDA) in systole and sometimes indiastole[7]. Severe heart failure associated withcranial AV malformation appears to be moresevere than heart failure associated withintracardiac anomalies that place a volume load onthe right ventricle. It has been suggested that thisis because the volume load is obligatory andcontinues despite increase in pulmonary arteryresistance[8].After a careful physical examination includingcranial auscultation we performed echocardio-gram in patients who demonstrated no congenitalheart disease as  a reason for reverse flow intransverse aortic arch, such as severe aorticinsufficiency, aorticopulmonary window andcoronary artery fistula. Enlargement of rightcardiac chambers and superior vena cava as wellas dilated and tortuous ascending aorta andbrachiocephalic vessels along with retrogradediastolic flow in descending aorta and right to leftshunting via PFO and ductus arteriosus all wereindirect evidence for presence of cerebral AVmalformation which led to performing cranialultrasonography and CT scan for detecting moreprecise anatomy and direct visualization of thelesion. Also in both cases pediatricians forgot toperform an important part of physical

examination in children which is the cranialauscultation.
ConclusionCranial AV malformation causes volumeoverloading and cyanosis due to persistent fetalcirculation and most of these infants are at firstconsidered to have congenital heart disease.Careful echocardiography, by demonstratingnormal intracardiac anatomy  via two-dimentionalmode and stealing of blood in cranial region bypulsed and color Doppler modes  helped us toreach the correct diagnosis promptly.It should be emphasized that cranialauscultation in children is an important part ofphysical examination which is ignored manytimes.
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