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A Rare Case of Hemoglobin Bart’s Hydrops Fetalis due to 
Uniparental Disomy of Chromosome 16

Yin Ru Tana, b, Hak Koon Tana

Abstract

Hemoglobin (Hb) Bart’s hydrops fetalis is the most severe form of 
α-thalassemia and is usually inherited in an autosomal recessive man-
ner. We report a case of Hb Bart’s hydrops fetalis due to uniparental 
disomy of chromosome 16. Antenatal screening showed a low ma-
ternal mean corpuscular volume (MCV), while paternal MCV was 
normal. The fetus was found to have a thickened nuchal translucency 
during first trimester screening for Down’s syndrome. Mid-trimester 
fetal anomaly ultrasound scan showed fetal cardiomegaly with peri-
cardial effusion, scalp edema, ascites and an elevated middle cerebral 
arterial peak systolic velocity (MCA PSV). Multiplex polymerase 
chain reaction (PCR) on DNA from amniocentesis showed that the 
fetus was homozygous for South East Asian (SEA) type 2 α-globin 
gene deletion. Chromosome microarray (CMA) showed two regions 
of absence of heterozygosity (AOH) on the terminal p and q arm of 
chromosome 16. The rare occurrence of Hb Bart’s hydrops fetalis 
caused by maternal uniparental disomy should be considered in cases 
of fetal hydrops even in cases where paternal MCV is normal.
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Introduction

Thalassemia is a single gene disorder involving inherited de-
fects in globin chain biosynthesis [1]. It can be classified into 
alpha (α)- and beta (β)-thalassemia. Alpha-thalassemia occurs 
when there is a deletion of one or more α-globin genes (located 
on chromosome 16), leading to reduced or absent synthesis of 
α-globin chains [2]. Hemoglobin (Hb) Bart’s disease involves 
the complete loss of all four α-globin genes (—/—), resulting 
in no α-globin chain production [1]. It is the most severe form 

of α-thalassemia, usually leading to death in utero or shortly 
after birth [3, 4].

Thalassemia is inherited in a simple autosomal recessive 
Mendelian pattern. Hb Bart’s disease is usually due to inherit-
ance of α-thalassemia cis deletion (—/αα) from each parent [3] 
and couples who are both carriers of this deletion have a 25% 
chance of having a child affected by Hb Bart’s hydrops fetalis 
syndrome [4]. We present a case of Hb Bart’s hydrops fetalis 
syndrome due to uniparental disomy.

Case Report

Investigations

The patient was a 32-year-old gravida 2 para 0 Chinese woman 
with a previous history of a right tubal ectopic pregnancy and 
a family history of thalassemia. She had an early dating scan at 
8 weeks of gestation. First trimester Down’s syndrome screen-
ing was performed at 12 + 2 weeks of gestation, with ultra-
sound scan showing that fetal nasal bone was present, but fetal 
nuchal translucency was thickened at 5 mm (Fig. 1). Adjusted 
risks of trisomy 21 (Down’s syndrome), trisomy 18 (Edwards’ 
syndrome) and trisomy 13 (Patau’s syndrome) were 1 in 30, 1 
in 25, and 1 in 352, respectively. Non-invasive prenatal test-
ing revealed a low probability of trisomy 21, 18 and 13, low 
probability of sex chromosome aneuploidy and no evidence of 
Digeorge syndrome. Antenatal blood tests done showed that 
the patient had an Hb level of 9.6 g/dL with low MCV of 72.9 
fL. Hb electrophoresis did not reveal any abnormal Hb band 
and blood group and antibody screen showed that her blood 
group was O+ with no significant red cell antibodies. Her hus-
band had a normal Hb (15.6 g/dL) and MCV (86.0 fL). His 
Hb electrophoresis did not reveal any abnormal Hb band. The 
patient underwent amniocentesis at 16 + 1 weeks of gestation. 
Amniotic fluid sent for karyotyping showed a female karyo-
type (46XX) with no apparent chromosomal abnormalities. 
Chromosome microarray (CMA) was also sent.

Diagnosis

Mid-trimester fetal anomaly ultrasound scan at 19 weeks 
showed signs of hydrops fetalis. An enlarged fetal heart with 
pericardial effusion (Fig. 2) and suspicion of possible atrial 
septal defect (ASD) was noted. Scalp edema (Fig. 3) and as-
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cites (Fig. 4) were also seen. Fetal middle cerebral arterial peak 
systolic velocity (MCA PSV) was also elevated at 41 cm/s (> 
1.5 MoM) suggesting fetal anemia. Fetal 2D echocardiogram 
at 20 + 4 weeks of gestation showed moderate pericardial ef-
fusion, moderate secundum ASD and mild tricuspid regurgi-
tation. Doppler ultrasound showed persistently elevated MSA 
PSV at 43 cm/s (> 1.5 MoM). Infective screening tests for 
cytomegalovirus, toxoplasmosis and parvovirus were nega-
tive. Multiplex polymerase chain reaction (PCR) indicated 

that the patient was a heterozygous carrier of the SEA type 2 
α-globin gene (-SEA) deletion and her husband did not carry 
any α-globin gene deletion. Multiplex PCR on DNA from am-
niocentesis showed that the fetus was homozygous for SEA 
type 2 α-globin gene deletion. Maternal contamination was 
excluded. CMA showed two regions of absence of heterozy-
gosity (AOH) on the terminal p and q arm of chromosome 16, 
respectively: 16q21q24.3 and 16p13.3p13.2, which raised the 
suspicion of maternal uniparental disomy.

Figure 2. Four-chamber cardiac view on ultrasound showing fetal cardiomegaly and pericardial effusion at 19 weeks gestation 
(arrow).

Figure 1. First trimester ultrasound showing fetal thickened nuchal translucency (arrow).
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Treatment and follow-up

The patient subsequently underwent termination of pregnancy 
at 22 weeks of gestation.

Discussion

Alpha-thalassemia is the most prevalent single gene disorder 
[4], with a high prevalence of 22.6% in Southeast Asia [5]. 

Figure 3. Ultrasound showing fetal scalp edema at 19 weeks gestation (arrow).

Figure 4. Ultrasound showing fetal ascites at 19 weeks gestation (arrow).
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In Singapore, a multiracial Southeast Asian country, 6.4% of 
Chinese, 4.8% of Malays and 5.2% of Indians were found to 
be carriers of α-globin gene mutations [6]. Routine antenatal 
screening for thalassemia is conducted for all pregnant wom-
en in Singapore by measurement of maternal MCV and Hb 
electrophoresis. A low measurement of maternal MCV will 
warrant a measurement of paternal MCV. Genetic testing for 
α-thalassemia will also be offered. A low maternal MCV and 
normal paternal MCV usually do not trigger further investiga-
tion since the child should not be affected by thalassemia ma-
jor syndromes if we follow the typical Mendelian autosomal 
recessive inheritance pattern.

We present a rare case of Hb Bart’s hydrops fetalis syn-
drome due to maternal uniparental disomy at chromosome 16. 
Uniparental disomy refers to the inheritance of a pair of chro-
mosomes from only one parent [7]. Although maternal unipa-
rental disomy at chromosome 16 is commonly associated with 
intrauterine growth restriction [8], it has been associated with 
unmasking of recessive conditions, such as α-thalassemia ma-
jor and Fanconi anemia [9]. Several cases of maternal unipa-
rental disomy leading to Bart’s hydrops fetalis syndrome have 
been reported by Kou et al, Au et al and Wattanasirichaigoon 
et al [10-12].

This case highlights the limitations of thalassemia screen-
ing with parental MCV. Firstly, using the threshold of MCV < 
80 fL may not detect all patients who are thalassemia carriers, 
and there are cases of α-globin gene deletions found in patients 
with MCV > 80 fL [13, 14]. Moreover, similar to our case, in 
the cases reported by both Kou et al and Au et al, only one par-
ent was a carrier of α-thalassemia. This suggests that a normal 
MCV and negative thalassemia screen in a single parent may 
not rule out fetal Hb Bart’s disease due to the rare occurrence 
of maternal uniparental disomy.

In our case, signs of fetal hydrops were noted on mid-
trimester ultrasound screening. Further investigation of the 
cause of fetal hydrops led to the discovery that the fetus was 
affected by Hb Bart’s hydrops fetalis syndrome, which is the 
commonest cause of hydrops fetalis in Southeast Asia [15, 
16]. The fetus was found to be homozygous for SEA type 2 
α-globin gene deletion, which is the main cause of the Hb 
Bart’s hydrops fetalis in Asia [17]. This highlights the impor-
tance of a mid-trimester screening ultrasound even if only one 
parent is a thalassemia carrier. Although not available in all 
Asian countries, a mid-trimester ultrasound screening for fetal 
anomalies is performed for all antenatal patients in Singapore 
from 18 to 20 + 6 weeks as recommended by the NICE guide-
lines [18].

In conclusion, uniparental disomy of chromosome 16 is a 
rare but possible cause of Hb Bart’s hydrops fetalis and should 
be considered in cases with sonographic features of fetal hy-
drops, even in cases where only one parent is an α-thalassemia 
carrier.
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