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Case Report

Hypoplastic right heart syndrome
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ABSTRACT

Congenital heart diseases (CHDs) are of two types-acyanotic and cyanotic. Acyanotic heart diseases include atrial
septal defect ASD, ventricular septal defect VSD, patent ductus arteriosus PDA, coarctation of aorta and
atrioventricular cushion defects. Cyanotic heart disease includes Fallot’s tetralogy, transposition of the great vessels,
Total anomalous pulmonary venous return, Tricuspid atresia and single ventricle or hypoplastic left heart or
hypoplastic right heart syndrome (HRHS). Hypoplastic right heart is a rarer condition than the hypoplastic left heart.
Our patient had a cyanotic heart disease; presented to us with hypoplastic right heart, a very rare association
consisting of pulmonary atresia combined with a hypoplastic right ventricle and well-developed pulmonary arteries.
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Early clinical diagnosis and surgical intervention saved this child.

INTRODUCTION

Congenital heart diseases (CHDs) are of varied types,
severity, and complexity.®® Simple scientific approach
along with sophistication is required for successful
management at all levels. Foetal echocardiography and
nondirective genetic counselling are important. Early
detection and expert diligence are desirable. The
suspicion is clinical. A number of clinical and
investigative diagnostic modalities are available and
should be utilized as guided by the clinical cues. Medical
management includes general health maintenance,
immunizations, monitoring, and complications treatment.
Paediatric interventional cardiology is making rapid
strides and treating many types of lesions. Surgery is of
curative, reparative, or palliative types. After surgical
correction in early childhood long-term follow up is
needed. Here is our case report of a one-month-old child
who was diagnosed as HRHS and a timely cardiac
intervention was done. HRHS is a condition that is even
more rare than HLHS.®” HRHS refers to the
underdevelopment of the right-side structures of the

heart, which means that the chambers, valves and related
blood vessels on the right side of the heart are
malformed. This malformation involves the pulmonary
valve atresia which has not formed, a very small right
ventricle, a small tricuspid valve and a small hypoplastic
pulmonary artery. As the ventricle has failed to grow and
develop the ventricles muscle structure is poor, so
additional problems are encountered as the heart attempts
to pump blood to the pulmonary valve for transfer to the
lungs. The proper amount of blood pumped from the right
atrium is not sufficient and this causes the blood to be not
pumped efficiently to the lungs.

CASE REPORT

One month old male child born of second-degree
consanguineous marriage, fourth by birth order, no
complaints in the previous siblings and no significant
birth history was brought to us at Bharat Ratna Dr
Babasaheb Ambedkar municipal general hospital with
cough and breathing difficulty. In view of the above we
did an x-ray chest which showed a pneumonia patch and
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raised WBC counts, antibiotics were started for the same
and continuous positive pressure oxygen was given for
the same. In spite of all this the four-limb pulse oximeter
reading showed less than 85% in all four limbs. Also,
there was a suck rest suck cycle with cyanosis of the
fingers on excessive crying. A clinical suspicion of a
congenital cardiac anomaly was thought off. A 2D
echocardiogram was done which showed pulmonary
atresia, intact interventricular septum, patent foramen
with left to right shunt, left ventricular hypertrophy,
septal hypertrophy, restrictive duct, small bipartite right
ventricle with hypoplastic right heart, moderate tricuspid
regurgitation (Figure 1 and 2). The child was referred to
cardiac center where patent ductus arteriosus stenting was
done followed by PBPV (percutaneous balloon dilatation
of the pulmonary valves). A good clinical examination
which picked up signs of congenital cyanotic heart
disease supported by a timely cardiac procedure saved
this child.

Figure 2: 2D echo with colour contrast showing
HRHS.

DISCUSSION

Congenital heart diseases are of two types- acyanotic and
cyanotic. Acyanotic heart diseases include atrial septal
defects ASD, ventricular septal defects VSD, patent
ductus arteriosus PDA, coarctation of aorta and

atrioventricular cushion defects. Cyanotic heart disease
includes Fallot’s tetralogy, Transposition of the great
vessels, Total anomalous pulmonary venous return,
Tricuspid atresia and single ventricle or hypoplastic left
heart or hypoplastic right heart. Hypoplastic right heart is
a rarer condition than the hypoplastic left heart. Our
patient had a cyanotic heart disease with hypoplastic right
heart. Clinically we suspected this rare disease because of
central and peripheral cyanosis, suck-rest-suck cycle, all
four limb pulse oximeter readings less than 85% in all
four limbs and cyanotic spells while crying. Also, in a
child up to 6 months of age which presents with recurrent
respiratory infections, a high index of suspicion is
required for a congenital cardiac disease. 2D
echocardiogram is the diagnostic tool to rule out
congenital heart. Hypoplastic right-heart syndrome
(HRHS)is a rare, cyanotic congenital heart malformation
caused by underdevelopment of the right-sided heart
structures (tricuspid valve, RV, pulmonary valve, and
pulmonary artery) commonly associated with an atrial
septal defect, ostium secundum type.”® Pulmonary blood
flow is diminished and right-to-left shunting occurs at the
atrial level, leading to dyspnoea, fatigue, atrial
arrhythmias, right-sided heart failure, hypoxemia,
repeated miscarriages that were mostly due to hypoxemia
and cyanosis. Two subtypes of HRHS have been
characterized: pulmonary atresia-intact  ventricular
septum and right ventricular hypoplasia. The PDA
stenting with percutaneous balloon dilatation of the
pulmonary valves (PBPV) was a lifesaving cardiac
procedure in this child. The further management will
consist of univentricular tract with Glenn in few
months and later continuation of the Fontan
procedure. 1013

CONCLUSION

Our patient had presented to us with a congenital heart
disease. A four-limb pulse oximeter reading is helpful in
picking up a congenital cyanotic heart disease. 2D echo is
the diagnostic tool to establish the type of cyanotic heart
disease. Early diagnosis prompted us to refer the patient
to cardiac center, which helped the child survive the
complicated hypoplastic right heart disease.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Mitchell ME, Sander TL, Klinkner DB, Tomita-
Mitchell A. The molecular basis of congenital heart
disease.  Semin  Thorac  Cardiovasc  Surg.
2007;19:228-37.

2. Meshram RM, Gajimwar VS. Prevalence, profile,
and pattern of congenital heart disease in Central
India: A prospective, observational study. Niger J
Cardiol. 2018;15:45-9.

International Journal of Contemporary Pediatrics | March 2022 | Vol 9 | Issue 3  Page 293



Weling RM et al. Int J Contemp Pediatr.

Bernstein D. Epidemiology and genetic basis of
congenital heart disease. In: Kliegman RM, St. Geme
JW, Blum NJ, Shah SS, Tasker RC, Wilson KM,
editors. Nelson Textbook of Pediatrics. 21% ed.
Philadelphia, PA: Elsevier. 2020;9336-49.

Blue GM, Kirk EP, Sholler GF, Harvey RP, Winlaw
DS. Congenital heart disease: Current knowledge
about causes and inheritance. Med J Aust.
2012;197:155-9.

Khatami AD. Advances and research in congenital
heart disease. Transl Pediatr. 2016;5:109-11.
CHD-UK, Hypoplastic Right heart Syndrome
(HRHS), 2015. Available at:
http://www.chduk.co.uk/types-of-chd-and-
operations/hypoplastic-right-heart-syndrome-
hrhs.2007-2015. Accessed on 10 Jan, 2020.
American Heart Association, Single Ventricle
Defects, http://www.heart.org
/HEARTORG/Conditions/CongenitalHeartDefaects/
AboutCongenitalHeartDefects/Single-
VentricleDefects UCM_307037_Article.jsp.
Accessed on 10 Jan, 2020.

Goh K, Sasajima T, Inaba M, Yamamoto H,
Kawashima E, Kubo Y. Isolated right ventricular
hypoplasia: intraoperative balloon occlusion test.
Ann Thorac Surg. 1998;65(2):551-3.

2015.

10.

11.

12.

13.

2022 Mar;9(3):292-294

Van der Hauwaert LG, Michaelsson M. Isolated right
ventricular hypoplasia. Circulation. 1971;44(3):466-
74.

Lofland GK. The management of pulmonary atresia
with  ventricular septal defect and major
aortopulmonary collateral arteries by definite single
stage repair in early infancy. Eur J Cardio Thorac
Surg. 200;18(4):480-6.

Lofland GK. Pulmonary atresia, ventricular septal
defect, and multiple aortopulmonary collateral
arteries. Semin. Thorac. Cardiovasc. Surg Pediatr
Card Surg. 2004;7(1):85-94.

Metras D, Chetaille P, Kreitman B, Fraisse A, Ghez
O, Riberi A. Pulmonary atresia with ventricular
septal defect, extremely hypoplastic pulmonary
arteries, major aortopulmonary collaterals. Eur J
Cardiothorac Surg. 2001;20(3):590-7.

Rossi M, Filho RR, HO SY. Solitary arterial trunk
with pulmonary atresia and arteries with supply to
the left lung from both as arterial duct and systemic-
pulmonary collateral arteries. Int J Cardiol.
2018;20(1):145-8.

Cite this article as: Weling RM, Narkhede NA.
Hypoplastic right heart syndrome. Int J Contemp
Pediatr 2022;9:292-4.

International Journal of Contemporary Pediatrics | March 2022 | Vol 9 | Issue 3  Page 294



