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Neonatal Autopsies with Heart Disease: 
A Challenge for Pathologist

CASE REPORTS
Case 1
A 3 kg female baby was delivered and cried immediately after birth 
but thereafter showed poor respiratory efforts. On examination, 
baby was cold and cyanosed, heart rate was 108/minute, SPO2 
was 34% and capillary refill time was >3 seconds. Peripheral pulses 
were not palpable while central pulses were feeble. Baby was 
intubated and kept on ventilator support. After one hour of failed 
respiratory efforts, the baby expired.

At autopsy, all the organs were found to be congested. On gross 
examination, heart measured 4.5×3.5×2.5 cm and weighed 19 grams 
[Table/Fig-1a]. On opening by in-flow outflow method, aorta was 
seen arising from right ventricle and measured 0.6 cm in diameter, 
pulmonary trunk was seen arising from left ventricle and measured 
0.5 cm in diameter. Gross hepatomegaly was seen. Liver measured 
10.5×6.0×4.5 cm and weighed 166 grams. No other significant 
findings were seen in any other organ. Microscopic examination of 
heart showed mild congestion in all the chambers of heart. Sections 
from pulmonary artery showed medial hypertrophy with mild fibrous 
hypertrophy in the intimal layer [Table/Fig-1b-d]. Microscopic features 
were suggestive of TGA with pulmonary artery hypertension. 
Microscopic sections from liver showed mild congestion with 
extramedullary hematopoiesis.

Case 2
A neonate delivered through normal vaginal delivery died one week 
after birth allegedly of unknown cause. At autopsy, gross examination 
of heart, lungs, kidney, spleen and liver showed congestion. Heart 
measured 5×3×2.2 cm and weighed 22 grams, both the ventricles 
appeared hypertrophied with free wall of left and right ventricle 
measuring 1.1 cm and 0.5 cm, respectively [Table/Fig-2a,b]. 
Interventricular septum was thickened. Microscopic examination of 
section from right and left atrium showed congestion. Sections from 
left and right ventricles showed areas of muscle fibre disarray and 
myofibre hypertrophy with nuclear enlargement with focal area of 
fibrosis, suggestive of HOCM [Table/Fig-2c,d].

DISCUSSION
Heart develops from a single tube into a four-chambered structure via 
a complex series of loopings and septations. Given the complexity 
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ABSTRACT
Congenital Heart Diseases (CHD) carry significant morbidity and mortality in paediatric patients. Transposition of Great Arteries 
(TGA) is a common cyanotic CHD. However, onset of Pulmonary Arterial Hypertension (PAH) is potentially severe and rare 
complication reported in 1-3% of newborns. Hypertrophic Cardiomyopathy (HOCM) is a primary disease of cardiac muscle usually 
recognised in adulthood. Neonatal HOCM without other congenital anomalies, no family history of HOCM, no history of exposure 
to corticosteroids or any inborn errors of metabolism is rarely recognised. Authors hereby report two cases of neonatal autopsy 
showing TGA with PAH (Grade 2) and another with HOCM without any primary cause received in our hospital. With this case report 
authors wish to stress on the importance of cardiac examination (heart and the associated vessels) in autopsy specimen which in 
turn requires training of pathologists in cardiac pathology along with routine fetal anomaly scanning in arriving successively at the 
final diagnosis and detecting the cause of death which helps in management of future pregnancies by the clinicians.

[Table/Fig-1]: (a) Gross photograph of heart showing pulmonary artery  arising 
from left ventricle; (b) Micro photograph showing aorta arising from right 
ventricle; (c) Photomicrograph showing section from pulmonary artery showing 
medial hypertrophy (H&E,100X); (d) Photomicrograph showing section from 
pulmonary artery showing medial hypertrophy with mild fibrosis in the intima 
(H&E,400X).
RV: Right ventricle; LV: Left ventricle

of cardiac development, congenital cardiac defects account for 
most cardiac diseases in childhood. However, TGA is one of the 
most common cyanotic CHD accounting for 5-7% of all patients 
with CHD [1]. Onset of PAH in patients with TGA is a potentially 
severe and rare complication which is represented in our first case. 
TGA in the newborn combined with PAH was reported previously to 
occur in 1-2 cases per million inhabitants [1].

The embryological defect in TGA stems from abnormal formation 
of truncal and aortopulmonary septa. PAH results from failure 
of pulmonary circulation to dilate at birth. It is characterised by 
persistent elevation of pulmonary vascular resistance. Abnormal 
pulmonary vasoreactivity to vasoconstrictor and vasodilator 
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Our second case showed HOCM. HOCM in infants may mimic 
other CHDs, and its clinical features differ often from that observed 
in HOCM in children and adults [9]. Substantial evidence indicates 
that HOCM in children and adults is often genetically transmitted 
[10]. HOCM in children are generally secondary, due to the sequelae 
of obstructive CHD, or due to inborn errors in metabolism, such 
as glycogen storage disease or mucopolysaccharidosis or with 
other CHDs such as ventricular septal defects and tetralogy of 
fallot [11]. In our case, infant had no family history of HOCM and 
no history of exposure to corticosteroids or showed any inborn 
errors in the metabolism.

Microscopically, HOCM is characterised by cardiomyocyte 
hypertrophy and myofibrillar disarray in greater than 5% of 
myocardial tissue along with fibrosis. Myofibres are interspersed 
in different directions and forms whorls around fibrotic area 
and may even be aligned perpendicular to each other. The 
disarray also involves intracellular myofibrils and connective 
tissues which lead to interstitial fibrosis and finally progressing 
to lumen reduction of microvascular coronary artery walls which 
results in ischemia and fibrosis, usually seen in areas of greater 
hypertrophy. The inefficient contractility of sarcomere proteins 
which activates insulin growth factor and tissue growth factors 
along with angiotensin II, being the postulated mechanism of 
disarray and fibrosis [12]. Myocardial disarray may be associated 
with electrical conduction abnormalities in the heart which 
contributes to increased incidence of sudden cardiac death in 
such patients.

CONCLUSION(S)
Autopsy rates in neonates who died are declining worldwide. Many 
postmortem ancillary techniques are suggested as an adjunct to 
or substitute for autopsy. Our cases highlight the potential benefit 
of introducing cardiac pathology training for pathologists and 
need of autopsy in all cases to aid in identification of cause of 
death in neonates.
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stimuli is involved in pathogenesis [2]. Our first case showed TGA 
associated with PAH. This case showed grade 2 changes (in 
Heath and Edwards classification) in pulmonary vasculature [3]. 
Intimal proliferation in association with Transposition of the Great 
Arteries and intact ventricular septum is rarely reported in infants 
[4-6]. Compared with patients with other PAH aetiologies, the 
increases in pulmonary pressure seen in patients with PAH-CHD 
occur early.

Left to right shunts like PDA, increase pulmonary blood flow, but 
are not initially associated with cyanosis unlike TGA. However, 
these shunts chronically elevate both volume and pressure in the 
normally low pressure, low resistance pulmonary circulation. Initially 
muscular pulmonary arteries with size less than 1 mm undergoes 
medial hypertrophy and vasoconstriction for the maintenance of 
normal pulmonary capillary and venous pressures. But in the later 
stages of prolonged pulmonary arterial vasoconstriction there 
develops irreversible obstructive intimal lesions in the arteries which 
are comparable to the changes seen in systemic hypertension [7]. 
But the development of these vascular change in pulmonary vessels 
is unusual in TGA which being a right to left shunt condition. Some 
studies suggest that the forces that act upon the lungs in TGA differ 
from those present in other CHDs.

The onset of PAH in patients with TGA is a potentially severe 
complication first described decades ago. Mechanism of PAH 
in TGA is complicated and not well understood. According to 
Aziz KU et al., the importance of bronchial artery circulation in 
d-transposition - pulmonary artery anastomosis as a mechanism by 
which pulmonary artery lesions develop soon after birth [8].

Patent foramen ovale or a patent ductus plays a crucial role in the 
maintenance of life in infants with TGA and an intact ventricular 
septum. This small but effective blood flow saturates the blood in 
pulmonary artery with oxygen and leaving aortic blood unsaturated. 
Thus, the oxygen needed for maintenance of life is taken up by 
increased pulmonary blood flow and delivered by increased systemic 
blood flow. With the increased blood flow through the pulmonary 
vascular bed, perfusion pressure increases, thereby, leading to 
increased pulmonary pressures. Findings characteristic of PAH are 
medial hypertrophy and intimal fibrosis.

[Table/Fig-2]: (a-b) Gross photograph of fetal heart showing biventricular hypertrophy 
(RV>LV); (c-d) Photomicrograph showing muscle disarray, hyperchromatic nuclei (black 
arrows) and areas of fibrosis (H&E; 400X).
PA: Pulmonary artery; LV: Left ventricle; RV: Right ventricle; AO: Aorta
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