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Case report
A 37-year-old woman (gravida 1 para 0) was 
referred to San Ultrasound for Women at Sydney 
Adventist Hospital for a three-dimensional 
ultrasound examination at 29 weeks gestation. 
Her antenatal course had been unremarkable and 
the 19 week fetal morphology scan performed 
elsewhere detected no obvious fetal abnormality.

The parents requested a three-dimensional 
ultrasound examination to see the baby’s face 
for a bonding experience. There was no other 
clinical indication. The fetal biometry showed 
an estimated fetal weight of 1402 g, which 
corresponded to the 50th centile for 29 weeks 
gestation, and the fetus was biophysically 
well. The fetal heart, however, was noted to 
be enlarged. The right ventricle was grossly 
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Uhl’s anomaly detected in-utero
Abstract
Uhl’s anomaly is rarely diagnosed antenatally. It is a condition characterised by partial or complete 
absence of the right ventricular myocardium and the heart conducting system. We present a case 
of Uhl’s anomaly diagnosed during fetal life on prenatal ultrasound, with eight years postnatal 
follow-up.
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distended with a hypokinetic lateral wall. The 
ventricular septum was intact and the valves were 
functioning normally with no regurgitation. The 
left ventricle was completely normal in size, 
shape, and function; and both outflow tracts 
were appropriately connected. The fetal heart 
rate was 155bpm and it was in sinus rhythm 
with occasional ectopic beats. No other fetal 
abnormality was detected.

The patient was referred for formal fetal 
echocardiography by a paediatric cardiologist. 
The following abnormal findings were 
confirmed: gross cardiomegaly, frequent ectopic 
beats, large aneurysmal segment in the free wall 
of the right ventricle, and some degree of cardiac 
impairment (Figure 1). The lateral wall of the 
right ventricle appeared to be muscular but 

Figure 1: Fetal echocardiograph showing gross cardiomegaly and a large aneurysmal segment in the free wall 
of the right ventricle.
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severely hypokinetic; these findings are most consistent of Uhl’s 
anomaly.

Uhl’s anomaly has been linked to the cardiomyopathy known 
as Arrhythmogenic Right Ventricular Dysplasia (ARVD). 
Although Uhl’s anomaly and ARVD are distinct morphological 
entities, it is possible that they might share a common 
pathogenesis.1 Uhl’s anomaly is characterised by congenital 
partial or complete absence of the myocardium of the parietal 
wall of the right ventricle.1 Furthermore, the myocardium is 
composed only by surfaces of endocardium and epicardium with 
no interposition of adipose tissue between the layers.2 In ARVD, 
however, fibrous and adipose tissue replace the myocardium of 
the right ventricular wall.2 It has been considered that ARVD 
may be due to an autosomal recessive condition or to one of 
autosomal dominance with incomplete penetrance.1 For this 
reason both parents had echocardiography; both studies were 
normal. Amniocentesis was performed for reassurance and the 
karyotype was normal male.

Fetal echocardiograms were conducted every two weeks, 
along with weekly fetal ultrasounds for growth and wellbeing. At 
35 weeks gestation, the fetus was in frank breech presentation. 
The fetal heart was in bigeminy. A male infant of 3180g was 
delivered by elective Caesarean section at term at a tertiary 
referral hospital. The baby was born with Apgar scores of 91 
and 105. The baby needed no resuscitation. After birth neonatal 
arrhythmias were controlled with medication and the infant had 
no evidence of cardiac failure at discharge. The infant is now 
healthy nine year old boy, he has had no surgery and needs no 
regular medications.

Discussion
Uhl’s anomaly was first described by Uhl in 1952, and is 
characterised by congenital partial or complete absence of the 
myocardium of the right ventricular wall.3,4 The occurrence of 
Uhl’s anomaly is very rare, and most cases are diagnosed after 
birth due to symptoms of heart failure or arrhythmia. The first 
antenatal ultrasound diagnosis of Uhl’s anomaly was reported 
in 1988.5 To our knowledge, only three prenatal diagnosis of 
Uhl’s anomaly have been documented since then, because of 
its rarity.6,7 Although other pathologies may also result in the 
absence of myocardium of either ventricle wall, Uhl’s anomaly 
is unique as the destruction to the ventricular wall myocardium 
is not due to an inflammatory processes such as myocarditis or 
obstructive lesions in the coronary arteries leading to ischemia.2 
The pathogenesis of Uhl’s anomaly first was assumed to be a 
failure of the right cardiogenic fold development occurring in 
the early growth of the human embryo.8 However, subsequent 
embryonic studies failed to demonstrate this hypothesis.8 
The right ventricle does not have its own origin in a single 
cardiogenic fold, and the destruction or loss of the myocardium 
of the right ventricle seems to occur after the heart has been 
fully developed.8 A possible explanation of Uhl’s anomaly is that 
the right ventricular myocardium undergoes selective apoptosis 
in utero.9,10 Apoptosis is a type of cell death that is considered 
a normal phenomenon in postnatal heart maturation.9 The 
excessive right ventricular myocardial mass is reduced via 
apoptosis due to the reduction of the pressure against the right 
ventricle after birth.11 In Uhl’s anomaly, this process appears to 

occur before birth instead of after birth, and it continues until 
little or no right ventricular myocardium remains.

The fundamental haemodynamic fault in Uhl’s anomaly is 
inadequate or absent right ventricle contraction.12 The specific 
echocardiographic features of Uhl’s anomaly reveal an enlarged 
and diffusely hypokinetic thin-walled right ventricular cavity with 
no apical trabeculation.7 The tricuspid valve shows regurgitation 
with delayed valve closure and delayed diastolic pulmonary valve 
opening.13 The pulmonary artery shows retrograde blood flow to 
the right ventricle during systole and the right atrium is dilated 
secondary to tricuspid valve regurgitation.7 Additional defects 
described in association with Uhl’s anomaly include dysplasia 
of the tricuspid valve, pulmonary atresia and persistent ductus 
arteriosus.13

The clinical signs and symptoms of Uhl’s anomaly are quite 
variable; however, most Uhl’s anomaly patients die in infancy 
or in utero, because the destruction of some critical parts of 
the heart. If the crista supraventricularis is destroyed, along 
with the free wall of the right ventricle, right ventricular failure 
is inevitable and ultimately fatal.3,9 Such patients contribute 
significantly to the perinatal mortality of Uhl’s anomaly.

The prognosis of Uhl’s anomaly is poor but varies in relation to 
the extent of the destruction of the right ventricular myocardium 
and the heart conducting system. Successful cases have been 
reported of infants surviving surgery for critical ventricular 
arrhythmias due to Uhl’s anomaly.14–16 Starr, et al.17 demonstrated 
that part or complete absence of right ventricular myocardium is 
itself insufficient to cause serious outcomes such as death. Such 
patients often survive with relatively little hemodynamic change 
in their infancy, and can live to an advanced age.18

Correct prenatal diagnosis, therefore, can be crucial in 
identifying patients who will require surgical intervention and 
specialist postnatal care. The infant we have documented in 
this report is currently a healthy nine year old boy; he has had 
no surgery and needs no regular medication for his cardiac 
condition. As with other congenital heart lesions, accurate 
prenatal diagnosis of Uhl’s anomaly is important to enable 
optimisation of perinatal care and increase the chances of infant 
survival.

References
1 Gerlis LM, Schmidt-Ott SC, Ho S, Anderson R. Dysplastic 

conditions of the right ventricular myocardium: Uhl’s anomaly vs 
arrhythmogenic right ventricular dysplasia. Br Heart J 1993; 69 (2): 
142–50.

2 Ikari NM, Azeka E, Aiello VD, Atik E, Barbero-Marcial M, Ebaid 
M. Uhl’s anomaly. Differential diagnosis and indication for cardiac 
transplantation in an infant. Arq Bras Cardiol 2001; 77 (1): 73–76.

3 Uhl HS. A previously undescribed congenital malformation of the 
heart: almost total absence of the myocardium of the right ventricle. 
Bull Johns Hopkins Hosp 1952; 91 (3): 197–209.

4 Fòntaine G. Arrhythmogenic right ventricular dysplasia. Br Heart J 
1993; 70: 293–94.

5 Wager GP, Couser RJ, Edwards OP, Gmach C, Bessinger B Jr. 
Antenatal ultrasound findings in a case of Uhl’s anomaly. Am J 
Perinatol 1988; 5 (2): 164–67.

6 Cardaropoli D, Russo MG, Paladini D, Pisacane C,Caputo S, 
Giliberti P, Calabrò H. Prenatal echocardiography in a case of Uhl’s 
anomaly. Ultrasound Obstet Gynecol 2006; 27 (6): 713–14.

7 Derbala YS, Derbala S. P05.01: Uhl’s anomaly: prenatal diagnosis at 

Uhl’s anomaly detected in-utero



152      AJUM November 2014 17 (4) 

20 weeks gestation. Ultrasound Obstet Gynecol 2011; 38 (S1): 180.
8 Uhl HS. Uhl’s anomaly revisited. Circulation 1996; 93 (8): 1483–84.
9 James TN. Normal and abnormal consequences of apoptosis in the 

human heart. Annu Rev Physiol 1998; 60: 309–25.
10 James TN, Nichols MM, Sapire DW, DiPatre PL, Lopez SM. 

Complete heart block and fatal right ventricular failure in an infant. 
Circulation 1996; 93 (8): 1588–600.

11 Kajstura J, Mansukhani M, Cheng W, Reiss K, Krajewski S, Reed JC, 
et al. Programmed cell death and expression of the protooncogene 
bcl-2 in myocytes during postnatal maturation of the heart. Exp Cell 
Res 1995; 219 (1): 110–21.

12 Child JS, Perloff JK, Francoz R,Yeatman LA, Henze E, Schelbert 
HR, Laks L. Uhl’s anomaly (parchment right ventricle): 
Clinical, echocardiographic radionuclear, hemodynamic and 
angiocardiographic features in 2 patients. Am J Cardiol 1984; 53 (4): 
635–37.

13 Vecht R, Carmichael D, Gopal R, Philip G. Uhl’s anomaly. Br Heart 
J 1979; 41 (6): 676–82.

14 Azhari N, Assaqqat M, Bulbul Z. Successful surgical repair of Uhl’s 

anomaly. Cardiol Young 2002; 12 (2): 192–95.
15 Yoshii S, Suzuki S, Hosaka S, Osawa H, Takahashi W, Takizawa K, 

et al. A case of Uhl anomaly treated with one and a half ventricle 
repair combined with partial right ventriculectomy in infancy. J 
Thorac Cardiovasc Surg 2001; 122 (5): 1026–28.

16 Tanoue Y, Kado H, Shiokawa Y. Uhl’s anomaly complicated with 
critical ventricular arrhythmia in a 2-month-old infant. Eur J 
Cardiothorac Surg 2003; 24 (6): 1040–42.

17 Starr I, Jeffers WA, Meade RH Jr. The absence of conspicuous 
increments of venous pressure after severe damage to the right 
ventricle of the dog, with a discussion of the relation between 
clinical congestive failure and heart disease. Am Heart J 1943; 26 
(3): 291–301.

18 Tumbarello R, Adatia I, Yetman A, Boutin C, Izukawa T, Freedom 
RM. From functional pulmonary atresia to right ventricular 
restriction. Long term follow up of Uhl’s anomaly. Int J Cardiol 
1998; 67 (2): 161–64.

Matic, et al.


