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Introduction
There are multiple causes of sudden and unexpected death in 
the pediatric population. However, most commonly there is 
no clear etiology, despite a thorough investigation, including a 
full autopsy. These deaths are then classified as Sudden Infant 
Death Syndrome [1] (SIDS). The syndrome has an incidence 
of less than 1 in 1000 live births and not much is known about 
it, though maternal smoking, bed-sharing and low birth weight 
have all been found to be risk factors [2]. Despite its prevalence, 
it is important to remember that SIDS is by definition a diagnosis 
of exclusion [3]. 

The Ontario death investigation system continues to use the term 
Sudden Infant Death Syndrome (SIDS) as a classification of a 
unique category of natural infant deaths, where in the future, a 
specific underlying natural cause may be found, e.g. cardiac, 
neurologic and metabolic. These are cases that would benefit 
from further research within the scientific community that may 
find common underlying factors causing these deaths. The value 
of categorizing deaths as SIDS (i.e. recognizing SIDS as an 
“entity”) has been clearly demonstrated through focused research 
projects. After SIDS, the most common causes of sudden death 
are infectious and cardiovascular, each with a similar incidence 
[2]. In the cardiac category, myocarditis and congenital defects 
top the list, compared to atherosclerotic heart disease in adults. 
Many cardiac defects have associated morbidities, but the ones 
most likely to cause sudden death include Tetralogy of Fallot 
and transposition of the great vessels [2]. In this case report, 

we describe a case of a sudden unexpected death in a child of 8 
days, which on autopsy was found to have a complex congenital 
abnormality as the most likely cause.

Case Presentation
The decedent was an 8-day old infant of South Asian descent who 
was brought in from the hospital. He was found unresponsive on 
the bed, after being put to sleep after a breast feeding session. 
This was the mother’s 3rd pregnancy to term, and her 2nd child. 
The delivery was a C section for breech presentation with no 
other complications. The infant was discharged home with 
the mother after two days. Investigation showed no history 
of child abuse, child services involvement or any psychiatric 
conditions. Only finding of note a history of co sleeping. On 
autopsy, the child was at the 91st percentile for length for age, 
and 84th percentile for weight for age. Rigor mortis was present, 
with lividity on both front and back and prominent lividity of 
the face. On external exam, there were signs of resuscitation, 
including an endotracheal tube, EKG tabs, and defibrillator 
pads. On internal exam, the heart weighed 32.6 g and appeared 
markedly enlarged and abnormal. The normal reference [3] 
for this age infant is 19 g. An image of the heart after initial 
autopsy is shown in Figure 1 show opened left ventricle with 
perimembranous VSD and bicuspid aortic valve. The lungs 
appeared normally lobulated, but with moderate to marked 
pulmonary edema. The liver was congested. 10 cc of pericardial 
fluid, 5 cc of pleural transudate and 80 cc of peritoneal fluid 
were present. The digestive tract and genitourinary system were 

Background: Sudden death in infants has a wide differential, but most often has no clear etiology. 
Most of the time after a complete autopsy cause of death remains unascertained in most infant 
deaths.

Case presentation: This is a case about an 8 day old infant who was found deceased in bed. After a 
complete autopsy complex congenital cardiac abnormality was identified. The principal anomaly 
was found to be the interrupted aortic arch, where the distal end was supplied through the 
patent ductus arteriosus from the pulmonary artery, along with right ventricular hypertrophy. 
There was evidence of moderate stenosis of the duct. Other findings were a patent foramen ovale, 
a perimembranous Ventricular Septal Defect (VSD), anomalous location of the pulmonary 
arteries and a congenital bicuspid valve.

Conclusion: This case illustrates the necessity of a proper pre-natal screening to prevent infant 
deaths and the necessity of complete autopsy to post-mortem diagnosis perinatal deaths.

Abstract

Sudden death of an infant due to complex congenital cardiac abnormality 
including an interrupted aortic arch, abnormal pulmonary artery and a 
peri-membranous ventricular septal defect. 

Jayantha C. Herath1*, Muhammad Ahmer Wali2

1Ontario Forensic Pathology Service and Assistant Professor, University of Toronto, Canada
2McGill University, 3605 Mountain St, Montreal, QC H3G 2M1, Canada 

Accepted on July 22, 2017

Keywords: Sudden death of an infant, Complex congenital cardiac abnormality, Interrupted aortic arch, Peri-membranous VSD, 
Abnormal pulmonary artery, Autopsy, Pre-natal screening.



J Clin Path Lab Med 2017 Volume 1 Issue 2 7

Citation: Herath JC, Wali MA. Sudden death of an infant due to complex congenital cardiac abnormality including an interrupted aortic arch, 
abnormal pulmonary artery and a peri-membranous ventricular septal defect. J Clin Path Lab Med. 2017;1(2):6-8.

unremarkable, and there were no other significant findings. On 
histology, the lung appeared highly congested and edematous, 
but there was no other diagnostic pathology. Further testing 
showed a negative toxicology report, and a negative screen 
for metabolic issues with no evidence of viral or pre mortem 
infection. Imaging showed no bony abnormalities or evidence 
of remote or recent skeletal injury. Detailed investigation and 
autopsy of the heart found complex congenital cardiovascular 
disease. The principal anomaly was found to be the interrupted 
aortic arch, where the distal end was supplied through the patent 
ductus arteriosus from the pulmonary artery, along with right 
ventricular hypertrophy.  There was evidence of moderate 
stenosis of the duct. Other findings were a patent foramen 
ovale, a peri-membranous Ventricular Septal Defect (VSD), 
anomalous location of the pulmonary arteries and a congenital 
bicuspid valve.

Discussion 
This was a case of sudden death of infant less than one year 
of age, which was found to be due to a complex congenital 
cardiac deformity. Cases of sudden death in this age group often 
have no findings on autopsy or histology, despite thorough 
investigations, and are often classified as sudden infant death 
syndrome (SIDS). This can be very frustrating for the family 
as well as others involved. However, this case illustrates the 
necessity of always conducting a full investigation before a 
classification of SIDS. Though there were multiple findings on 
the detailed heart autopsy, the most significant in terms of clinic 
pathological correlation, was the interrupted aortic arch. As the 
interruption was between the brachiocephalic and left common 
carotid, it would be classified as Type C (Figure 2) according 
to the Celoria and Patton classification [4]. The segment of the 
arch distal to the interruption is fed by the ductus arteriosus 
through the pulmonary trunk. Hence it is the right ventricle, 
pumping mixed blood courtesy of the VSD, supplying the 
majority of the systemic circulation. This abnormal vasculature 
is pictured in Figure 3, using STIR MRI. This strain on the heart 

would explain the marked cardiomegaly and right ventricular 
hypertrophy. This presentation was similar to other duct 
dependent lesions, where there is acute collapse as the ductus 
closes [5]. Normally this closure occurs progressively over 2-3 
weeks, with smooth muscle being replaced by fibrous tissue [6]. 
The process is dependent on the natural post natal decrease in 
the level of prostaglandins, namely PGE2 and PGI2 [7]. When 
necessary, the patency of the duct can therefore be maintained 
through exogenous PGE2, until surgical correction, with a 
patching of the VSD and reconstruction of the aortic arch [5].

The extent of the remodeling of the heart indicates that the 
"abnormal hemodynamic parameters" would have existed 
perinatally and in utero, and could have been detected. 
Current obstetric guidelines on prenatal screening, as of 
2014, recommend checking the outflow tract in addition to 
the traditional four chamber view, to detect anomalies of the 
conotruncal region and the great vessels [8] since this increases 
the sensitivity substantially, from 52% to 65-90% the variability 
being due to factors such as operator skill [9]. Initial screening 
can be followed by detailed fetal echocardiography and 
preparation for medical and surgical intervention. Repair of an 
interrupted aortic arch requires “individualized management”, 
but a recent study of Type A and B arches showed 79% 10-year 
survival [9]. Together these studies show that proper prenatal 
screening and subsequent surgical management may have been 
able to save this child’s life, and at the very least, allowed for 
proper counseling and support [10-12] of the family. 

Conclusion
This case highlights the importance pre-natal screening in 
preventing sudden deaths in the pediatric population, as well 
as the importance of always performing a full autopsy. It is 
difficult to diagnose heart failure in infants, as they do not 
show all the signs and symptoms of heart failure compared to 

Figure 2. Heart after opening showing the left ventricle. The larger 
short arrow is pointing the peri-membranous VSD and the thin long 
arrow is pointing the bicuspid aortic valve and the origin of the aorta.

Figure 1.  Interrupted aortic arch with interruption between the 
brachiocephalic and left common carotid (Type C). The arrow is 
pointing the aortic arch.



Herath/Wali

J Clin Path Lab Med 2017 Volume 1 Issue 28

adults mainly the conditions of perinatal populations are often 
complex and there is no enough time to develop all the signs. 
It is important for a forensic pathologist to be aware of these 
complex conditions, and we recommend the involvement of a 
pediatric and a cardiac pathologist in these cases. 
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Figure 3. STIR sequence MRI scan image showing abnormal vasculature 
and marked cardiomegaly and right ventricular hypertrophy. The thin 
arrow is pointing the enlarged and hypertrophied right ventricle and 
the thick arrow is pointing the interrupted aortic arch.
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