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Blackfan–Diamond anemia and dyserythropoietic anemia
presenting with increased nuchal translucency at 12 weeks
of gestation
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ABSTRACT
Blackfan–Diamond anemia is a congenital hypoplastic
anemia with a birth prevalence of about 1 in 200 000, usually
presenting in the first few months of life and commonly
associated with cardiac, urogenital and digital anomalies.
Congenital dyserythropoietic anemias are a group of rare congenital anemias characterized by ineffective erythropoiesis.
We report on two cases of congenital fetal anemia, one with
Blackfan–Diamond anemia and one with dyserythropoietic
anemia, presenting with increased nuchal translucency at
12 weeks of gestation.

INTRODUCTION
Increased nuchal translucency at 11–14 weeks of gestation
has been associated with chromosomal abnormalities, heart
defects, structural abnormalities and genetic syndromes1–5.
This paper reports on two cases of congenital anemia,
Blackfan–Diamond anemia and dyserythropoietic anemia,
presenting with increased nuchal translucency at 12 weeks.

was carried out and cytogenetic analysis demonstrated a
normal male karyotype. Another ultrasound examination at
15 weeks showed resolution of the nuchal translucency and
no obvious structural abnormalities. Specialist fetal echocardiography at 20 weeks demonstrated persistent left-sided
superior vena cava draining to the coronary sinus and mild
narrowing of the aorta raising the possibility of coarctation.
At 28 weeks the discrepancy in the diameter of the great
arteries was more marked. At 35 weeks the mother presented
at her local hospital complaining of reduced fetal movements
and fetal heart rate monitoring demonstrated a nonreactive
decelerative trace. A male infant, weighing 2268 g was delivered
by Cesarean section. The baby was severely anemic (Hb 6.5 g/dL)
and required repeated transfusions in the first few days of
life. The baby had a cleft soft palate but no hand abnormalities. Echocardiography did not confirm the suspicion of
coarctation of the aorta. The anemia persisted and was treated
with transfusions every 4 weeks. Bone marrow aspiration at
the age of 6 months was diagnostic for Blackfan–Diamond
anemia. The child is now 8 months old and is being treated
with steroids and blood transfusions. It is of interest that
although the parents were not related one paternal cousin
and one maternal cousin have bifid thumbs.

CASE REPORTS
Case 2
Case 1
A 30-year-old Asian woman was referred to our unit because
of increased fetal nuchal translucency at the routine first trimester scan at her local hospital. She had had two previous
pregnancies resulting in healthy livebirths at term, one first
trimester miscarriage and one intrauterine death of unknown
cause at 17 weeks. At 12 weeks the fetal crown–rump length
and nuchal translucency were 62 mm and 4.8 mm, respectively. The estimated risk for Down syndrome, calculated
by a combination of maternal age and fetal nuchal translucency thickness2, was one in 12. Chorionic villus sampling

A 36-year-old Caucasian woman in her first pregnancy was
referred to out unit because of increased fetal nuchal translucency at the routine first trimester scan at her local hospital.
At 12 weeks the fetal crown–rump length and nuchal translucency were 59 mm and 4.2 mm, respectively. The estimated
risk for Down syndrome, calculated by a combination
of maternal age and fetal nuchal translucency thickness2, was
one in four. Chorionic villus sampling was carried out and
cytogenetic analysis demonstrated a normal male karyotype.
An ultrasound scan at 16 weeks of gestation showed mild
pericardial effusion and persistence of nuchal edema. At
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18 weeks there was fetal hydrops with dilated heart, pericardial effusion, ascites, generalized edema and placentomegaly.
There were no cardiac or other structural abnormalities. Fetal
blood sampling demonstrated severe anemia (Hb 1.2 g/dL)
and a blood transfusion was given to a post-transfusion hemoglobin of 12.1 g/dL. The mother was negative for TORCH
infections and parvovirus B19. The parents and the fetus
were Rhesus negative and the fetal Coomb’s test was negative.
Both parents had normal electrophoresis studies. Red cell
enzyme studies in both parents were normal but purine/pyrimidine metabolic studies showed an increased level of ADA
(108 nmol/µg Hb/h, normal range 40–100) in the father and
this finding raised the suspicion of congenital anemia and in
particular Blackfan–Diamond anemia. Fetal blood transfusions
were given at 23, 24, 26, 29 and 32 weeks. The fetal hydrops
resolved by 21 weeks and serial scans demonstrated normal
growth but there was persistence of cardiomegaly. The baby
was delivered by elective Cesarean section at 36 weeks.
Despite vigorous attempts at resuscitation he died a few hours
after birth because of heart failure. Bone marrow aspiration
established the diagnosis of dyserythropoietic anemia.

DISCUSSION
Blackfan–Diamond anemia is a rare congenital hypoplastic
anemia with a birth prevalence of 1 : 200 000. Most of the
cases are diagnosed in the first 6 months of life and usually
present with pallor, failure to thrive and persistent diarrhea.
Low birth weight is common6. Congenital anomalies are
present in about 40% of the cases and include thumb malformations (supernumerary, bifid or triphalangeal), facial
anomalies (cleft or high arched palate, hypertelorism, strabismus, cataracts) and cardiac and urogenital anomalies. The
risk of hematological malignancies, mainly acute leukemia, is
increased. Both autosomal dominant and recessive modes of
inheritance have been reported and in some families X-linked
inheritance has been suspected6. The bone marrow shows a
selective deficiency of red cell precursors beyond the level of
proerythroblasts. The pathogenesis remains obscure but
recent studies have identified mutations in the ribosomal protein RPS19 in 25% of sporadic and familial cases, a second
gene in chromosome 8p and evidence of an additional locus7.
About 60% of patients respond to steroids and some may be in
remission for years without treatment, while others become
steroid-dependent. The mainstay of treatment for the nonresponders is red blood cell transfusions, usually every 3–6 weeks
and the main complications are iron overload and blood-borne
infections. The only curative treatment is bone marrow transplantation and the results from such treatment have been
encouraging6.
McLennan et al.8 reported a case of Blackfan–Diamond
anemia in a fetus presenting with hydrops in the third trimester. The mother was known to have Blackfan–Diamond
anemia and was treated with steroids and blood transfusions.
At 22 weeks of gestation the fetus was found to have cardiomegaly and mild pericardial effusion but by 33 weeks there was
marked enlargement of the heart and ascites. Cordocentesis
confirmed severe anemia (Hb 1.6 g/dL) and the fetus was
transfused. A female infant was delivered at 34 weeks; the
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child became anemic in the first few weeks of life and Blackfan–
Diamond anemia was confirmed at the age of 3 months by
bone marrow aspiration.
Congenital dyserythropoietic anemias (CDAs) are a group
of rare inherited anemias characterized by ineffective erythropoiesis, morphologic abnormalities of the mature red cells
and morphologic and functional abnormalities of the erythroblasts, resulting in an increased rate of phagocytosis of
the abnormal erythroblasts in the bone marrow9,10. The
anemia is usually mild to moderate and severe, transfusiondependent cases are not common. The life-span of the red
cells is shortened leading to fluctuating jaundice and gall
stones. Iron overload can cause damage in the liver, heart, pancreas and other organs even in patients that are not transfused
regularly because of increased absorption of iron. The diagnosis
is usually made in childhood by exclusion of other causes of
congenital dyserythropoiesis. Heimpel and Wendt11, classified CDAs into three types on the basis of the pattern of the
dysplastic changes in the erythroblasts and the acidified
serum lysis test (Ham test). Several other types have been
described since and new forms continue to be reported12.
CDA type I is an autosomal recessive condition occasionally
associated with dysmorphic features (patches of brown skin
pigmentation, short stature, abnormalities of the fingers
and toes). In the bone marrow about 10% erythroblasts are
binucleated and a small number of erythroblasts shows internuclear chromatin bridges9. Dyserythropoiesis is usually
limited to more mature red cell precursors. Tamary et al.13
reported the linkage of the gene in chromosome 15. Type II
is the commonest of the CDAs and is inherited as an autosomal recessive trait. The characteristic feature is the finding
that sera from ABO-compatible individuals cause hemolysis
of erythrocytes in the acidified lysis test and this process is
mediated by IgM antibodies9. The localization of the gene is
unknown. The rarest of the three forms is CDA III which is inherited as an autosomal dominant condition with occasional
sporadic cases, probably representing new mutations. The most
distinctive feature is the presence of giant erythroblasts with
up to 12 nuclei in the bone marrow. Lind et al.14 have shown
that the gene resides in the long arm of chromosome 15.
There are several previous case reports on dyserythropoietic anemia causing hydrops fetalis, and intrauterine or
neonatal death15–17. Jijina et al.18 published the case of a
woman affected by CDA III and treated with regular transfusions;
her four pregnancies resulted in intrauterine deaths at 25–
30 weeks. There are also reports of severely anemic neonates
that survived but became transfusion dependent19,20. There
is one previous report of intrauterine therapy. CantuRajnoldi et al.21 presented the case of a transfusion-dependent
female child affected by a CDA variant who needed intrauterine
transfusions at 20 and 25 weeks. The mother had a previous
pregnancy resulting in intrauterine death of a hydropic
fetus at 23 weeks.
These cases demonstrate that fetal anemia can present with
increased nuchal translucency and this association has also
been reported in cases of homozygous alpha-thalassemia and
parvovirus B19 infection22–25. In fetuses with CDA it is also
likely that the anemia is present in the first trimester and is
responsible for the increased nuchal translucency. However,

Ultrasound in Obstetrics and Gynecology

Nuchal translucency and fetal anemia
in fetuses with Blackfan–Diamond anemia the pathophysiological mechanism of the transient increased nuchal fluid is
unclear, because anemia is unlikely to be present at this early
stage. In our case of Blackfan–Diamond anemia it is possible
that the the increased nuchal translucency is a consequence
of the narrowing of the aorta, which was detected by fetal
echocardiography. Such a transient narrowing of the aorta
has also been reported in association with trisomy 2126.
We suggest that fetal anemia should be considered as
one of the causes of increased nuchal translucency in fetuses
with normal karyotype and appropriate investigations with
Doppler studies will be helpful to establish the diagnosis and
institute treatment.

ACKNOWLEDGMENT
The study was supported by The Fetal Medicine Foundation
(Charity no. 1037116).

REFERENCES
1 Nicolaides KH, Azar G, Byrne D, Mansur C, Marks K. Fetal nuchal
translucency: ultrasound screening for chromosomal defects in the
first trimester of pregnancy. Br Med J 1992; 304: 867 – 89
2 Snijders RJM, Noble P, Sebire N, Souka A, Nicolaides KH. UK
multicentre project on assessment of risk of trisomy 21 by maternal
age and fetal nuchal translucency thickness at 10 – 14 weeks of
gestation. Lancet 1998; 351: 343 – 6
3 Hyett JA, Perdu M, Sharland GK, Snijders RJM, Nicolaides KH.
Using fetal nuchal translucency to screen for major congenital cardiac defects at 10– 14 weeks of gestation: population based cohort
study. Br Med J 1999; 318: 81 – 5
4 Souka AP, Snijders RJM, Novakov A, Soares W, Nicolaides KH.
Defects and syndromes in chromosomally normal fetuses with increased
nuchal translucency at 10 – 14 weeks of gestation. Ultrasound Obstet
Gynecol 1998; 11: 391 – 400
5 Souka A, Krampl E, Bakalis B, Heath V, Nicolaides KH. Outcome
of pregnancy in chromosomally normal fetuses with increased nuchal
translucency in the first trimester. Ultrasound Obstet Gynecol 2001;
18: 9– 18
6 Krijanovski OI, Sieff CA. Diamond-Blackfan anaemia. Hematol
Oncol Clin North Am 1997; 11: 1061 – 77
7 Willig TN, Gazda H, Sieff CA. Diamond-Blackfan anaemia. Curr
Opin Hematol 2000; 7: 85 – 94
8 McLennan AC, Chitty LS, Rissik J, Maxwell DJ. Prenatal diagnosis
of Blackfan–Diamond syndrome: case report and review of the literature. Prenat Diagn 1996; 16: 349 – 53
9 Marks PW, Mitus AJ. Congenital dyserythropoietic anaemias. Am J
Hematol 1996; 51: 55 – 63

Ultrasound in Obstetrics and Gynecology

Souka et al.
10 Wickramasinghe SN. Dyserythropoiesis and congenital dyserythropoietic anaemias. Br J Haematol 1997; 98: 785– 97
11 Heimpel H, Wendt F. Congenital dyserythropoietic anemia with
karyorrhexis and multinuclearity of the erythroblasts. Helvetic Med
Acta 1968; 34: 103– 15
12 Wickramasinghe SN. Congenital dyserythropoietic anaemias. Curr
Opin Hematol 2000; 7: 71– 8
13 Tamary H, Shalmon L, Shalev H, Halil A, Dobrushin D, Ashkenazi N,
Zoldan M, Resnitzky P, Korostishevsky M, Bonne-Tamir B,
Zaizov R. Localization of the gene for congenital dyserythropoietic
anemia type I to a <1-cM interval on chromosome 15q15.1 –15.3.
Am J Hum Genet 1998; 62: 1062– 9
14 Lind L, Sandstorm H, Wahlin A, Eriksson M, Nilsson-Sojka B,
Sikstrom C, Holmgren G. Localization of the gene for congenital
dyserythropoietic anemia type III, CDAN 3, to chromosome 15q21q25. Hum Mol Genet 1995; 4: 109– 12
15 Williams G, Lorimer S, Merry CC, Greenberg CR, Bishop AJ.
A variant congenital dyserythropoietic anemia presenting as a fatal
hydrops foetalis. Br J Haematol 1990; 76: 438– 9
16 Kristiansen JD, Rasmussen LN, Vetner M. Congenital dyserythropoietic anemia (CDA) with intrauterine symptoms and early lethal
outcome. Eur J Haematol 1990; 45: 113– 4
17 Roberts DJ, Nadel A, Lage J, Rutherford CJ. An unusual variant of
congenital dyserythropoietic anemia with mild maternal and lethal
fetal disease. Br J Haematol 1993; 84: 549– 51
18 Jijina F, Ghosh K, Yavagal D, Pathare AV, Mohanty D. A patient
with congenital dyserythropoietic anaemia type III presenting with
stillbirths. Acta Haematol 1998; 99: 31– 3
19 Carter C, Derbyshire PJ, Wickramasinghe SN. A congenital dyserythropoietic anaemia variant presenting as hydrops fetalis. Eur J
Haematol 1989; 72: 289– 90
20 Sansone G, Masera G, Cantu-Rajnoldi A, Terzoli S. An unclassified
case of congenital dyserythropoietic anaemia with a severe neonatal
onset. Acta Haematol 1992; 88: 41– 5
21 Cantu-Rajnoldi A, Zanella A, Conter U, Faccini P, Soligo D, Gornati G,
Vegni C, Nicolini U. A severe transfusion-dependent congenital
dyserythropoietic anaemia presenting as hydrops fetalis. Br J Haematol
1997; 96: 530– 3
22 Lam YH, Tang MH, Lee CP, Tse HY. Nuchal translucency in fetuses
affected by homozygous. α-thalassemia-1 at 12– 13 weeks of gestation. Ultrasound Obstet Gynecol 1999; 13: 238– 40
23 Petrikovsky BM, Baker D, Schneider E. Fetal hydrops secondary to
human parvovirus infection in early pregnancy. Prenat Diagn 1996;
16: 342– 4
24 Markenson G, Correia LA, Cohn G, Bayer L, Kanaan C. Parvoviral
infection associated with increased nuchal translucency: a case
report. J Perinatol 2000; 20: 129– 31
25 Smulian JC, Egan JF, Rodis JF. Fetal hydrops in the first trimester
associated with maternal parvovirus infection. J Clin Ultrasound
1998; 26: 314– 6
26 Hyett JA, Moscoso G, Nicolaides KH. Increased nuchal translucency
in trisomy 21 fetuses relation to narrowing of the aortic isthmus.
Hum Reprod 1995; 10: 3049– 51

199

