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Figure 2 The distribution of parental ages at childbirth according o the
underlying genetic causes for the development of UPDX 14)pat-like phenotype
and UPD(14)pal subtypes. Of the five plots for the TR/GC subtype, open and
black circles indicate the TR/GC sublype due o non-disjuriction at paternal
M1 and M2, respectively.
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A common finding in neonates with paternal uniparental disomy
for chromosome 14 (upd(14)pat) is the abnormal curvature of
the ribs that is referred to as a “coat-hanger” appearance. The
radiographs of the ribs together with other clinical findings usually
lead to correct diagnosis. In the fetus, however, it is difficult to detect
this deformity by ultrasonography or other clinical findings asso-
ciated with upd(14)pat.

We encountered four patients with upd(14)pat at our hospital
and followed them during the prenatal and postnatal periods. In
one case, it was possible to visualize the typical deformation of
the ribs prenatally by X-ray photos, which led to a suspicion of
upd(14)pat and allowed us to prepare for postnatal management.
Here we present the prenatal findings in our series of upd(14)pat.

All four cases were referred to our hospital, the Kanagawa
Children’s Medical Center, a tertiary care referral center, from
1999 t0 2007. Clinical information is summarized in TableI. Cases 1
and 4 have been partly reported [Kurosawa et al., 2002; Ozawa et al.,
2009]. In all four cases polyhydramnios was present prenatally, and
all required serial amnioreductions. A small thorax was recognized
in all. A fetal omphalocele was detected in two (Cases 1 and 4);
however the shapes of these omphaloceles were not typical. Case 1
had a large omphalocele that included massive Wharton’s jelly
(Fig. 1a). Case 4 showed an omphalocele with a wide base of the
hernia which led us to suspect diastasis recti. In contrast to a typical
omphalocele, no constriction at the transverse view was observed at
thebase of the herniated part (Fig. 1b). Asupd(14)pat was suspected
in Case 3, we attempted to visualize the fetal thorax at 27 weeks of
gestation using X-ray. However, due to the fetal position the results
were inconclusive. Deformity of the extremities was detected
by ultrasonography, but an MRI examination at 32 weeks
of gestation did not show any additional findings. In Case 4, an
X-ray photo taken at 33 weeks of gestation revealed the “coat-
hanger appearance” of the fetal ribs which suggested upd(14)pat
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(Fig. 2a). This finding led us to inform the parents of the suspected
diagnosis and prepare for postnatal care. In this case, an MRI
performed at 31 weeks of gestation did not show the distinctive
deformity of the thorax probably because it was used to evaluate the
atypical shape of the omphalocele. This MRI could not clearly
demonstrate the margin of the omphalocele arising from the
abdominal wall in the sagital view of the fetal trunk. Because of
polyhydramnios, an enlarged abdominal circumference with an
atypical omphalocele and the suspicion of a narrow thorax, we
suspected upd(14)pat and tried to visualize the deformity of the
fetal ribs using three-dimensional ultrasonography (which was
inconclusive) and X-ray, which showed the deformity.
Postnatally all infants were born preterm (32—-36 weeks of
gestation) and required mechanical ventilation at birth (Table I).
The birth weights were larger than average for the gestational age.
The placental weights were also larger than average for the birth
weight and above +2 SD of the mean in three cases. All cases showed
a “coat-hanger appearance” of the ribs, and Figure 2 shows the
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Case 1°
Maternal age 25
Paternal age 26

Fetal findings
Ultrasonographic findings Polyhydramnios, small

thorax, omphalocele

Required amnioreduction 5 times after 25 weeks
Amniotic fluid karyotyping 46, XX
Mode of delivery cs

Rupture of the membrane, Breech

presentation {foot)
Neonatal outcome

Gestational week at birth 32 weeks and 3 days

Sex Female
Birth weight 2,213g
Mechanical ventilation Yes [for 1 year and 4 months)
Placental weight [g) 470
DNA analysis upd(14]pat
Survival >8 years old
Developmental delay +

CS, cesarean delivery; VD, vaginal delivery.

*Partly reported in Kurosawa et al. [2002] and Dzawa et al. [2009].
®it is hard to visualize the stomach pouch.

S Sinical Findings of Four {asa

Case 2
27
30

Polyhydramnios, bell-shaped
small thorax, skin edema of the
head and neck,

Small stomach®, hepatomegaly,
enlarged kidneys, slightly
short femur
6 times after 29 weeks
46, XX
VD

35 weeks and 3 days
Female
2,930g
Yes [for 3 years
and 9 months and continuing)
710
Epimutation
>3 years old
+

Case 3
31
35

Polyhydramnios, small thorax, large
abdomen, small stomach?,
radial hypoplasia,
deformity of the foot

4 times after 26 weeks
Not performed
VD

34 weeks and 2 days
Male
2,508¢g
Yes

830
upd(14)pat
Died at 117 days

Case 4°
28
29

Polyhydramnios,
small thorax,
omphalocele, slightly short limbs,
slightly enlarged lateral ventricles

3 times afier 24 weeks
4B, XX
£s
Arrest of labor

36 weeks and 3 days
Female
3,372¢

Yes {for 5 days]

970
upd{i4])pat
>1 year old

+
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FI6. 1. Transverse view of the fetal abdomen by ultrasonography.
a: At 18 weeks of gestation in Case 1. u, Urlnary bladder; i,
intestine; w, Wharton's jelly. The omphalocele containing the small
intestine and massive Wharton’s jelly. b: At 33 weeks of gestation
in Cage 4. v, Vertebra; 8, stomach. Short arrows are showing the
wide based omphalocele.

FIG. 2. Prenatal and postnatal chest X-ray photo of Case 4.
“a: 33weeks of gestation. b: After birth.

comparison of prenatal and postnatal X-rays in Case 4. Surgical
repair of the omphalocele was successfully performed on day 1 in
Cases 1 and 4 with both having herniation containing only the small
intestine. All cases survived the neonatal period. Case 3 died at

791

177 days old due to hepatic failure. Case 1, a female, had turned 8
years old, and her physical health was good. Mental retardation and
developmental delay were recognized in all living cases with varying
degrees of severity.

The DNA analyses (kindly performed by Dr. Tsutomu Ogata
and Dr. Masayo Kagami, Department of Endocrinology and
Metabolism, National Research Institute for Child Health and
Development, Tokyo.) demonstrated isodisomy of chromosome
14 was present in Cases I, 3, and 4, and an epimutation of the
14@32.2 region in Case 2.

While neonates with upd(14)pat have some distinctive features,
these are difficult to detect prenatally. Mattes et al. [2007] reviewed
19 cases of upd(14)pat including one overlapping case with this
report (Case 1) [Kurosawa et al., 2002]. Together with our other
three cases, a total of 22 cases have been reported. Polyhydramnios
was mentioned in 20 cases. Therefore, when presented with
polyhydramnios that requires serial amnioreductions, we recom-
mend evaluation of the shape of both the thorax and abdomen of the
fetus using medical imaging techniques in addition to ultrasonog-
raphy. This is especially important when atypical omphalocele is
present. The X-ray, which can be performed with less radiation
compare to a three-dimensional or helical CT, is a simple method as
longas the fetal position is suitable to visualize the distinctive shape
of the thorax and once fetal ossification becomes detectable.

Kurosawa K, Sasaki H, Sato Y, Yamanaka M, Shimizu M, Ito Y, Okuyama T,
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chromosome 14 with mosaicism for a supernumerary marker chromo-
some 14. Am ] Med Genet Part A 143A:2165-2171.
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Human chromosome 14932.2 carries a cluster of imprinted genes
including paternally expressed genes such as DLKI and RTLI
and maternally expressed genes such as MEGS3 (alias GTL2) and
RTLI1as(RTLIantisense), together with the germline-derived inter-
genic differentially methylated region (IG-DMR) and the
postfertilization-derived MEG3-DMR [da Rocha et al., 2008; Ka-
gami et al,, 2008a]. Consistent with this, paternal uniparental
disomy 14 (upd(14)pat) results in a unique phenotype character-
ized by facial abnormality, small bell-shaped thorax with coat-
hanger appearance of the ribs, abdominal wall defects, placento-
megaly, and polyhydramnios [Kagami et al., 2008a,b], and mater-
- nal uniparental disomy 14 (upd(14)mat) leads to less-characteristic
but clinically discernible features including growth failure [Kotzot,
2004; Kagami et al., 2008a].

For upd(14)pat, this condition has primarily been identified by
the pathognomonic chest roentgenographic findings that are ob-
tained immediately after birth because of severe respiratory dys-
function [Kagami et al,, 2008a]. However, upd(14)pat has also
been suspected prenatally by fetal radiological findings suggestive
of small thorax and other characteristic findings [Curtis et al,,
2006; Yamanaka et al., 2010]. Here, we report on prenatal findings
in a hitherto unreported upd(14)pat patient. The results will
serve to the prenatal identification of similarly affected
patients and appropriate neonatal care including respiratory
management.

A 41-year-old gravida 1, para 0 Japanese woman was referred to
Nagoya City University Hospital because of polyhydramnios at
24 weeks of gestation. The polyhydramnios was severe and required
repeated amnioreduction (1,600 ml at 26 weeks, 1,800 ml at 29
weeks, 2,000 ml at 32 weeks, and 2,100 ml at 35 weeks). The fetal
urine volume was normal (5-12 ml per hr). At 28 weeks of gesta-
tion, 3D ultrasound studies were performed, delineating dysmor-
phic face, anteverted nares, micrognathia and small thorax
characteristic of upd(14)pat (Fig. 1), although the differential
diagnosis included Beckwith—Wiedemann syndrome and several

© 2010 Wiley-Liss, Inc.
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types of skeletal dysplasia. Thereafter, ultrasound studies were

weekly carried out, indicating almost normal fetal growth and
normal umbilical artery Doppler.

At 37 weeks of gestation, a 2,778 g male infant was delivered by
cesarean because of fetal distress. The placenta was 1,384g
(gestational age-matched reference, 510 +98g) [Kagami et al,,
2008b]. The patient had severe asphyxia, and immediately received
appropriate management including mechanical ventilation for
6 days and nasal directional positive airway pressure at the neonatal
intensive care unmit. At birth, physical examination revealed
hairy forehead, blepharophimosis, depressed nasal bridge,
anteverted nares, small ears, protruding philtrum, puckered lips,
micrognathia, short webbed neck, joint contractures, and diastasis
recti, and roentgenograms showed typical bell-shaped thorax
with coat-hanger appearance of the ribs (Fig. 2). Coax valga or
kyphoscoliosis was uncertain. Discharge from hospital was 35 days
after birth. On the last examination at 8 months of age, the patient
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