
THE HEART IS ONE OF THE TARGET ORGANS

affected by perinatal distress,1,2 now reported
as a cause of transient hypertrophic cardio-

myopathy of the neonate.3,4 Thus, Valliant et al.3

reported three neonates with fetal distress who
developed transient hypertrophic cardiomyopathy.
They postulated myocardial ischemia as the cause 
of the hypertrophy. Chen4 subsequently reported a
similar case. We describe here two cases of transient
isolated right ventricular hypertrophy with normal
ventricular function occurring in neonates with peri-
natal distress born to mothers after uneventful ante-
natal periods and without any history of diabetes.

Case reports

We describe two male neonates, appropriate for ges-
tation age, one born at 36 weeks gestation by caesar-
ian section as the third pregnancy, the mother having

undergone a previous caesarian section, and the 
second born as the second pregnancy at 38 weeks 
gestation by vaginal delivery. There was no history of
diabetes mellitus or hypertrophic cardiomyopathy in
the mothers of either baby. Both neonates had low
Apgar scores, and required bag and mask ventilation
for 20 to 30 sec. Subsequently, both babies also devel-
oped respiratory distress and cyanosis soon after birth,
with no evidence of respiratory or infectious pathol-
ogy contributing to the symptoms. Arterial blood
gases in both cases revealed systemic hypoxia, with
saturations of 78% and 84% respectively, and mild
retention of carbon dioxide. Other than supportive
management with intravenous fluid and maintenance
of temperature, the first baby was intubated and ven-
tilated for persistent severe respiratory distress with
cyanosis, while the second baby received oxygen by a
hood. Neither baby had received steroids.

A cardiological opinion was sought on third day of
life for persistent respiratory distress and hypoxia.
Echocardiography in both cases revealed marked
hypertrophy of the right ventricular free wall and the
ventricular septum, with a small right ventricular
cavity (Fig. 1). The posterior wall of the left ventricle,
and the cavity, were of normal dimensions. There was
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mild tricuspid insufficiency, with pressure gradients
of 32 and 36 mmHg respectively, with right-to-left
shunting across a patent oval foramen. No associ-
ated structural cardiac abnormality was detected. We
made the diagnosis of hypertrophic cardiomyopathy
involving predominantly the right ventricle, with
mild pulmonary arterial hypertension, and managed
the patients conservatively.

Their condition improved gradually, and they were
discharged on 10th and 8th days of life, respectively,
in stable condition and without any medication. At
follow-up at 8 weeks, the babies were stable, with sat-
urations of oxygen in room air of 95% to 98%. Echo-
cardiography now revealed complete regression of the
hypertrophy, and normalization of the right ventricu-
lar cavity (Fig. 2). By now, the pulmonary arterial
pressures had returned to normal, with only a small
left-to-right shunt across the oval foramen.

Discussion

Both of our patients presented with cyanosis and res-
piratory distress in the early neonatal period. Both
had a history of perinatal distress, with low Apgar
scores, and both needed resuscitation at birth. One
of the babies, born at 36 weeks gestation, was given
ventilatory support due to persistent respiratory dis-
tress and hypoxia, but did not show any improve-
ment with ventilation. The second baby needed
oxygen delivered through a hood, the fraction of
inspiratory oxygen being 80%. There was no history

of diabetes mellitus or hypertrophy cardiomyopathy
in either mother, nor evidence of any respiratory
pathology or sepsis in either case. Neither baby had
received steroid as part of their treatment.

Echocardiographic evaluation revealed hyper-
trophic cardiomyopathy involving only the right ven-
tricular free wall and the ventricular septum, reducing
the size of the right ventricular cavity. There was also
mild tricuspid insufficiency and mild pulmonary
hypertension. In both the cases, the hypertrophy had
regressed by 8 weeks of age, at which stage ventricu-
lar function was normal, with only a small left-to-
right shunt across the oval foramen.

As described in the literature, the neonatal mani-
festations of myocardial ischemia have been myo-
cardial necrosis manifesting as cardiac failure and
tricuspid and mitral insufficiency.1,2,5 As far as we
know, transient hypertrophic cardiomyopathy after
acute fetal distress was first reported by Vaillant et al.,3

and later by Chen.4 All their babies, however, had left
ventricular dysfunction, which finally disappeared in
all cases over a period of 1 to 5 months. Manetti et al.6

also reported transient asymmetrical septal hyper-
trophy in 4 infants less than 9 months of age after
hypoxic injury. They postulated an increase in right
ventricular systolic pressure, or pulmonary hyperten-
sion as the primary stimuluses causing right ventric-
ular pressure load and right ventricular hypertrophy.
Experimental studies in rats7–9 have shown that 
isolated right ventricular hypertrophy can occur after
left ventricular mural infarction.

Figure 1.
A subcostal four-chamber view on the third day of life reveals severe
isolated right ventricular hypertrophy. RV: right ventricle; LV: left
ventricle; RA: right atrium; LA: left atrium.

Figure 2.
The comparable subcostal four-chamber view at eight weeks of life
shows complete regression of the right ventricular hypertrophy. RV:
right ventricle; LV: left ventricle; RA: right atrium; LA: left
atrium.
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The mechanism producing the transient and iso-
lated right ventricular hypertrophy in our cases is
not clear. It may be a mechanical adaptation to pres-
sure overload. Acute fetal distress results in remodel-
ing of pulmonary vasculature, which is responsible
for persistent pulmonary hypertension of the new-
born, producing hypertrophy of the right ventricle
due to pressure overload.5 In both of our patients,
however, the degree of hypertrophy was out of pro-
portion to the predicted pulmonary arterial pres-
sures at the time of evaluation, suggesting that other
mechanisms might have played a role. Our observa-
tions, nonetheless, show that acute perinatal distress
can induce transient hypertrophic cardiomyopathy
involving predominantly the right ventricle, and with
a good prognosis, similar to the hypertrophy cardio-
myopathy seen in neonates of diabetic mother.10 This
is in contrast to other causes of neonatal hypertrophy
cardiomyopathy, which are associated with a poor
prognosis. The initial presentation of such babies may
mimic cyanotic congenital cardiac disease, a point to
bear in mind when seen by the pediatric cardiolo-
gist. Careful echocardiographic evaluation, of course,
will rule out structural congenital cardiac disease.
Serial echocardiograms will then be necessary to doc-
ument the return of normal physiology and the regres-
sion of right ventricular hypertrophy. Our cases
suggest that a good prognosis can be predicted for
right ventricular hypertrophy subsequent to peri-
natal distress, even if the hypertrophy is considerable.

References
1. Bucciarelli RL, Nelson RM, Egan EA, Eitzman DV, Gessner IH.

Transient tricuspid insufficiency of the newborn: a form of myo-
cardial dysfunction in stressed newborn. Pediatrics 1977; 96:
295–300.

2. Donnelly WH, Bucciarelli RL, Nelson RM. Ischemic papillary
muscle necrosis in stressed newborn infants. J Pediatr 1980; 59:
330–337.

3. Valliant MC, Chantepie A, Casasoprana A, et al. Transient hyper-
trophic cardiomyopathy in neonates after acute fetal distress.
Pediatr Cardiol 1997; 18: 51–56.

4. Chen S. Transient hypertrophic cardiomyopathy in neonates.
Pediatr Cardiol 1998; 19: 374.

5. Kourmbanas S. Hypoxic responses of the neonatal endothelium.
Semin Perinatol 1992; 16: 140–141.

6. Manetti A, De Simone L, Pollini I, Favilli S, Scarano E, Donzelli GP.
Transient ventricular septal hypertrophy in the first year of life
associated with neonatal brain injury. Pediatr Cardiol 1992; 13:
63–64.

7. Konorev LA. Myocardial infarction in the rats: right ventricular
hypertrophy as an index of postinfarct left ventricular heart fail-
ure. Biull Eskp Biol Med 1989; 107: 655–657.

8. Anversa P, Beghi C, McDonald SL, Levicky V, Kikkawa Y,
Olivetti G. Morphometry of right ventricular hypertrophy
induced by myocardial infarction in the rat. Am J Pathol 1984;
116: 504–513.

9. Anversa P, Sonnenblick E. Ischemic cardiomyopathy: pathophys-
iologic mechanisms. Prog Cardiol Dis 1990; 33: 49–70.

10. Akcoral A, Oran B, Tavli V, Oren H, Cevik NT. Transient right
sided hypertrophic cardiomyopathy in an infant born to a diabetic
mother. Indian J Pediatr 1996; 63: 700–703.

1304-17.qxd  29/Jul/03  4:00 PM  Page 386

https://doi.org/10.1017/S1047951103000799 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951103000799

