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ABSTRACT 

A 38-year-old woman had complex, congenital heart anomalies, including double-outlet right ventricle with mitral atresia, severe left ventricle 
hypoplasia, atrial septal defect, and severe pulmonary stenosis, for which she had not received appropriate treatment. She presented to our 
institution with an intense sudden-onset headache that had initiated while sleeping. Brain computed tomography indicated the presence of 
spontaneous subarachnoid hemorrhage. Cerebral angiography revealed a left middle cerebral artery aneurysm. Two days later, she underwent 
a craniotomy for aneurysm clipping. According to the pathological analysis, culture, and clinical presentation, the aneurysm was not mycotic. 
The patient regained consciousness after a few days postoperatively.

Despite the complex and rare congenital heart disease, it is especially notable that the patient survived 38 years without treatment and later 
had a ruptured cerebral aneurysm that was successfully managed operatively. Our literature review indicated that some congenital heart 
diseases such as aortic coarctation may correlate with the presence of intracranial aneurysms. Our case is novel because there are no similar 
cases of complex congenital heart disease combined with a ruptured intracranial aneurysm successfully resolved operatively. We believe that 
this case would help clinicians deal with such complicated cases of congenital heart disease combined with intracranial aneurysms.      
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ÖZ 

Otuz sekiz yaşında bir kadında mitral atrezi, şiddetli sol ventrikül hipoplazisi, atriyal septal defekt ve şiddetli pulmoner stenozla birlikte çift çıkışlı 
sağ ventrikül dahil konjenital kalp anomalileri vardı ve bunlar için uygun tedavi almamıştı. Kurumumuza uyurken aniden başlayan şiddetli 
başağrısı ile geldi. Bilgisayarlı beyin tomografisi spontan subaraknoid kanama varlığını işaret etti. Serebral anjiyografi bir sol orta serebral 
arter anevrizmasını ortaya koydu. İki gün sonra anevrizmayı kliplemek için kraniyotomi yapıldı. Patoloji analizi, kültür ve klinik sunuma göre 
anevrizma mikotik değildi. Hastanın bilinci ameliyattan birkaç gün sonra açıldı.

Karmaşık ve alışılmadık konjenital kalp hastalığına rağmen hastanın tedavi almadan 38 yıl yaşaması ve daha sonra operatif olarak başarıyla tedavi 
edilen bir rüptüre serebral anevrizması olması özellikle ilginçtir. Literatür derlememiz aort koarktasyonu gibi bazı konjenital kalp hastalıklarının 
intrakraniyal anevrizma varlığıyla ilişkili olabileceğine işaret etti. Olgumuz ameliyatla başarıyla tedavi edilen rüptüre bir intrakraniyal anevrizma 
ile kombine benzer bir karmaşık konjenital kalp hastalığı olgusu literatürde olmadığı için ilginçtir. Bu olgunun klinisyenlerin intrakraniyal 
anevrizmalarla kombine olan karmaşık konjenital kalp hastalığı olguları gibi durumlarla başa çıkmasına yardımcı olacağına inanıyoruz.            
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Introduction

The incidence of fatalities due to congenital heart diseases is 
decreasing owing to improvements of prenatal examinations. 
Congenital heart diseases associated with intracranial 
aneurysms have seldom been reported. We report a ruptured 
intracranial aneurysm in a 38-year-old woman with a complex 
congenital heart disease.

Case Report 

A 38-year-old woman had been experiencing various symp-
toms but had not been diagnosed with a rare congenital 
heart disease because of economic limitations. She constant-
ly experienced dyspnea after light activities. She had limited 

outdoor activities and was mostly homebound, until presen-
tation to our hospital.

She presented to our institution owing to sudden-onset head-
ache induced while sleeping. Brain computed tomography in-
dicated the presence of a spontaneous subarachnoid hemor-
rhage. Cerebral angiography revealed a left middle cerebral 
artery aneurysm (Figure 1). After admission to the intensive 
care unit, we found an obvious heart murmur and clubbing 
fingers on physical examination. The oximeter showed a con-
stant O2 saturation of approximately 80%. Complex cardiac 
anomalies were identified and diagnosed via cardiac echocar-
diography and chest computed tomography (Figure 2A-C). 
The anomalies included double-outlet right ventricle (DORV), 
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mitral atresia, severe left ventricle hypoplasia, atrial septal de-
fect, and severe pulmonary stenosis.

Owing to concerns of aneurysm rerupture, she underwent 
craniotomy for aneurysm clipping two days after admission 
because of the complex congenital heart disease and high 
operative risk. The perioperative course was uneventful. 
O2 saturation was maintained at approximately 85%. The 
aneurysm was clipped and excised without any difficulty 
and was subsequently sent for culture and pathologic 
examination.

During the postoperative period, the patient presented 
a seizure that was controlled after the administration 
of anticonvulsant medication. The patient regained 
consciousness after a few days postoperatively. According to 

the pathological analysis, culture, and clinical presentation, 
the aneurysm was not considered mycotic. At hospital 
discharge, general weakness and limited ambulation were still 
noted. At 1-month follow-up, she could walk upstairs without 
any assistance. Intermittent somnolence and some degree of 
short-term memory loss persisted after 1.5 years of follow-up. 
We suggested she should receive appropriate treatment for 
the cardiac disease, but she refused and continued to take 
medication for preventing heart failure. 

Discussion

Our literature review indicated that cases of congenital heart 
diseases combined with intracranial aneurysm have seldom 
been reported. Some studies have reported an association 
between congenital heart diseases and the occurrence of 
mycotic aneurysms (bacterial intracranial aneurysm) caused 
by bacterial emboli that directly reach the cerebral circulation 
and reimplant on the arterial walls (20).

Certain inherited diseases, such as Alagille syndrome (19), 
Loeys-Dietz syndrome (8,15), Aarskog-Scott syndrome (6), 
Marfan syndrome (10,11), and Ehlers-Danlos syndrome (14, 
16), in which patients present with cardiac and extracardiac 
anomalies, may frequently be associated with intracranial 
aneurysms. However, our case had just pure cardiac anomalies 
without associated extracardiac anomalies. Our case also 
could not be found to have any inherited diseases.  

Intracranial aneurysms were also frequently found in 
conjunction with aortic coarctation. The pathophysiological 
basis of this association is still unknown. It is known that the 
myocardial and cervicocephalic arteries and the aortic arch 
originate from the neural ridge tissue, also called the neural 
crest. Thus, a developmental error originating from the neural 
ridge can cause both cardiac abnormalities and intracranial 
aneurysms (17). However, the presence of aortic coarctation 
alone was found to increase the incidence of intracranial 
aneurysms (1, 3, 7, 17). Another congenital heart condition, 
the presence of a bicuspid aortic valve, which is often Figure 1: Angiography showing left middle cerebral artery 

aneurysm (white arrow).

Figure 2: Chest computed tomography showing an enlarged right atrium and ventricle and a double-outlet right ventricle:                                   
A) Abnormal position of the aortic root (thick arrow) and pulmonary trunk (thin arrow), axial view; B) Aortic root arising from the right 
ventricle (arrow), coronal view; C) Pulmonary trunk arising from the right ventricle (arrow), coronal view.
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associated with aortic coarctation, has also been reported 
in association with an increased incidence of intracranial 
aneurysms. Intracranial aneurysms associated with bicuspid 
aortic valve seemed to be caused by the same hypothesized 
mechanism as in aortic coarctation (9,18). Moreover, bicuspid 
aortic valve is also classified as an inherited connective 
tissue disease, such as Marfan syndrome and Ehlers-Danlos 
syndrome (2), which may also be associated with intracranial 
aneurysms. Other congenital heart diseases have not been 
proven to be associated with intracranial aneurysms. 

Gene mutations have also been considered as possible 
reasons of congenital heart conditions. Filamin A mutation 
was thought to be associated with periventricular heterotopia, 
aneurysms, and cardiac defects (5). Although our patient had 
an aneurysm and a complex congenital heart disease, no 
periventricular heterotopia was noted.

Except for infective aneurysms, aortic coarctation, and 
certain inherited diseases, congenital heart diseases have 
been seldom reported to be associated with non-infective 
intracranial aneurysms. Table I presents all reported cases 
of congenital heart diseases that were associated with 
intracranial aneurysms but not with aortic coarctation, 
bicuspid aortic valve, or inherited diseases (12,17). However, 
to our knowledge, no case resembling the complex congenital 
condition of our patient with an intracranial aneurysm rupture 
has been reported.

We have attempted to explain the possible underlying 
mechanism in our case that presented with a cerebral 
aneurysm. DORV is a rare condition, affecting 1–1.5% of 
patients with congenital heart diseases (4). It may occur as 
an isolated defect, combined with other cardiac anomalies 
or even with some extracardiac anomalies. In our case, the 
patient presented a DORV together with multiple cardiac 
anomalies but no extracardiac anomalies. A study has shown 
that trisomies 13 and 18 and deletion 22q11 increase the 
risk of DORV (13), although our patient refused to undergo 
chromosomal studies. Owing to the diversity of DORV, several 
distinct pathogenetic mechanisms for DORV have been 
postulated, including impairment of neural crest derivative 
migration and impairment of normal cardiac situs and looping 
(13). An error during neural crest development can also cause 

cervicocephalic artery anomalies. Thus, it is reasonable that 
patients with DORV with multiple cardiac anomalies to have 
an intracranial aneurysm.

In most cases of congenital heart disease combined with 
aneurysms, it is unclear whether the congenital heart disease 
or unruptured intracranial aneurysm should be treated first. 
In our case, this was not a concern because the aneurysm had 
ruptured; thus, its treatment was prioritized. 

Conclusions 

Based on a literature review, we found that some congenital 
heart diseases, e.g., aortic coarctation, may be correlated with 
the presence of intracranial aneurysms. This case is important 
because of two reasons. First, there have been no reported 
cases of congenital heart diseases similar to the present case 
in terms of complexity and combination with a ruptured 
intracranial aneurysm. Second, despite the complexity and 
rarity of this congenital heart disease, the ruptured cerebral 
aneurysm could still be successfully resolved operatively 
under intensive intraoperative anesthesia and close 
postoperative care. Thus, we believe that this case would help 
clinicians deal with such complicated cases of congenital 
heart disease combined with intracranial aneurysms. 
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