Fetal Beckwith-Wiedemann syndrome associated
with abnormal quad test, placental mesenchymal
dysplasia and HELLP syndrome

Obstetrics and Gynecology,
Chiang Mai University, Chiang
Mai, Thailand

Correspondence to
Dr Kuntharee Traisrisilp;
kuntharee.t@cmu.ac.th

Accepted 8 June 2021

'.) Check for updates

© BM]J Publishing Group
Limited 2021. No commercial
re-use. See rights and

permissions. Published by BMJ.

To cite: Jatavan P,
Tongsong T, Traisrisilp K. BM/J
Case Rep 2021;14:243415.
doi:10.1136/bcr-2021-
243415

Phudit Jatavan, Theera Tongsong

SUMMARY

We describe a unique case of Beckwith-Wiedemann
syndrome (BWS). A 29-year-old woman with ultrasound
and clinical findings, specific to BWS is described.
Important insights gained from this study are as follows:
(1) quad test may be very useful to increase awareness
of BWS. This is the first report, which demonstrated

that elevated inhibin-A is related to BWS. Unexplained
elevation of serum biomarkers, especially all the four
markers, should raise awareness of BWS. (2) Early
provisional diagnosis in this case was based on the
findings of omphalocele, placental mesenchymal
dysplasia and abnormal quad test. (3) Follow-up scans
are important for late-occurring supportive findings, such
as macroglossia, ear abnormalities and visceromegaly.
(4) BWS is strongly associated with preeclampsia,

which tended to be more severe and of earlier-onset.
(5) Molecular genetic analysis is helpful, but not always
necessary in cases of fulfilment of clinical criteria like in
this case.

BACKGROUND

Beckwith-Wiedemann syndrome (BWS) is a rare
disease with overgrowth condition. The charac-
teristic features are very specific, especially macro-
glossia. It was first reported in 1963 by an American
paediatric pathologist, John Bruce Beckwith, and
then by German paediatrician, Hans-Rudolf Wiede-
mann, in 1964.'The incidence of BWS is approx-
imately 1:10000 to 1:13700 live births, but the
incidence may be an underestimation due to early
fetal death in utero.” BWS is one of the well-known
imprinting disorder associated with epigenetic
abnormal regulation of genes on the chromosome
11p15 region, which is involved in the development
of multiple organs; therefore, patients affected
with BWS demonstrate a wide and varied clinical
manifestation spectrum.’ The most common clin-
ical findings are macroglossia, macrosomia and
abdominal wall defects. Prenatal diagnosis can
be performed by fetal ultrasonography for detec-
tion of fetal abnormalities, such as macroglossia;
abdominal wall defect, especially omphalocele;
visceromegaly (kidney enlargement, hepatomegaly
or adrenal gland enlargement); cardiac anomalies;
and placental dysplasia.

There are several publications for clinical diag-
nostic criteria to diagnose BWS, such as the pres-
ence of three or more major findings or two
major findings together with a minor one.*® The
major findings include: (1) ventral wall defect,
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for example, exomphalos and umbilicocele; (2)
tongue enlargement; (3) enlarged newborn (birth
weight of greater than 90th percentile); (4) accel-
erated growth after birth (body length greater than
90th percentile); (5) embryonal neoplasms, espe-
cially Wilms tumour, hepatoblastoma, tumour of
the adrenal gland or neuroblastoma); (6) external
ear abnormalities (anterior ear creases or poste-
rior helical pits); (7) organomegaly of the viscera;
(8) adrenal cytomegaly; (9) hemihyperplasia; (10)
renal and ureteric abnormalities (dysplastic/spongy
medulla and enlargement of kidneys with deposit
of calcium salts); (11) familial history of BWS; and
(12) cleft palate. The minor criteria include: (1)
increased amount of amniotic fluid; (2) placento-
megaly or placental mesenchymal dysplasia (PMD);
(3) umbilical cord thickening; (4) preterm birth;
(5) hypoglycaemia in newborns; (6) a port-wine
stain in the area of the glabella; (7) typical face; (8)
cardiac enlargement and abnormalities or cardio-
myopathy; (9) rectus abdominis diastasis; (10) poly-
dactyly; (11) accessary nipples; and (12) increased
bone age. The aims of this case study are to provide
new prenatal feature of BWS, to add the important
findings to the limited existing data in previous
reports, strengthening the previous observations, to
underline the importance of follow-up scans in case
of suspicion of BWS and to inspire fetal sonogra-
phers in early diagnosis of BWS for more options of
management. Written informed consent was given
by the patient for publication.

CASE PRESENTATION

A 29-year-old woman, gravida 1, presented for
ultrasound fetal anomaly screening at 16 and
5/7 weeks’ gestation. She and her husband had
no known underlying disease and no history of
genetic disorder in their family. Antenatal course
before this visit was uneventful, except that a
quadruple test showed high level of maternal serum
alpha fetoprotein (MSAFP=266.1ng/mL: 10.22
multiple of median (MoM)), unconjugated estriol
(uE3=3.966 nmol/L: 2.57 MoM), inhibin-A (1320
pg/mL: 6.48 MoM) and a high level of free beta
human chorionic gonadotropin (beta-hCG=36.42
mlU/mL: 1.4 MoM).

The detailed ultrasound for fetal anomaly
screening revealed omphalocele (size
1.77x1.43cm) with small bowel content
(figure 1). Fetal biometry was consistent with
gestational age. The placenta was thickened (§
cm), oedematous and spongy in appearance, and
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Figure 1

Prenatal ultrasound: A) Enlarged placenta with spongy appearance at 15*¢ weeks. (B) Omphalocele at 15*¢ weeks. (C) Facial profile

shows macroglossia at 24*° weeks. (D) Sagittal scan of fetal abdomen shows enlarged kidney and liver at 24*° weeks. (E) The 3D ultrasound shows
abnormality of the lower ear lobe. (F) Markedly enlarged placenta and more complex at 28** weeks.

filled with multiple small lacunae, without high vascularisa-
tion. Amniocentesis for chromosome study showed normal
karyotype (46, XY). The follow-up scan at 20%° weeks
of gestation revealed additional abnormalities, including
visceromegaly (hepatomegaly and renal enlargement of both
sides: greater than 95th percentile for the gestational week).
The follow-up scan at 24" weeks revealed additional find-
ings of macroglossia, outer ear abnormality, large-for-date

Video 1 Prenatal ultrasound at 15" weeks shows enlarged placenta
with spongy appearance and omphalocele

estimated fetal weight and progressively thickened placenta (8
cm) with spongy heterogeneous echodensity, as presented in
(figure 1 and video 1).

At 27" weeks of gestation, the woman developed preeclampsia
without severe features. She had hypertension and significant
proteinuria, whereas other laboratory tests, such as haematolog-
ical profile and liver enzyme levels, were within normal limits.
Conservative management was instituted. Corticosteroid for fetal
lung maturity promotion was given, and severe features were
intensively monitored. However, at 317 weeks of gestation, she
had premature rupture of membrane, leading to preterm labour
and vaginal delivery, giving birth to a male newborn weighing
2150 g; Apgar scores of 7 and 8 at 1 and 5 min, respectively.
She developed haemolysis, elevated liver enzymes, low platelet
count (HELLP) syndrome (haemolysis: lactate dehydrogenase
926 U/L; elevated liver enzymes: aspartate transaminase/alanine
transaminase=600/700 U/L; and low platelets 22 000/mm?)
within 6 hours after delivery. Also, she had the clinical mani-
festations of posterior reversible encephalopathy syndrome. The
standard care of preeclampsia with severe features was provided
and the patient gradually improved.

The male newborn had large-for-date weight (90th percen-
tile for 32 weeks: 2117 g), omphalocele, macroglossia and
abnormal ears, as presented in figure 2. The placenta weighed
1000 g (97th percentile for 32 weeks: 465 g). Microscopic
findings revealed PMD with focal chorioangioma. The
visceromegaly were confirmed on neonatal ultrasonography,
including renal enlargement and large liver. The diagnosis
was consistent with BWS. Molecular genetic analysis was not
performed.
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Figure 2 Neonatal findings. (A) Macroglossia. (B) Abnormal ear lobe. (C) Helical ear pit. (D) Omphalocele. (E) Placental mesenchymal dysplasia.
The stem villi show dilated thick wall blood vessels, oedematous stroma with myxoid change and focal cistern formation. The cistern contains
proteinaceous material (H&E stained, x10). (F) Chorangiomatosis. The major stem villi show several well-circumscribed masses with proliferation of

capillary-sized blood vessels (inset) (H&E stained, x10/400).

DISCUSSION
BWS is a rare disease and can be prenatally suspected or diag-
nosed by ultrasonogram. The most common prenatal findings
are polyhydramnios and visceromegaly, accounting for 50%
of cases followed by omphalocele (43%),” as seen in this case.
However, these features are not specific to BWS. Others features
included overgrowth, macroglossia, and renal malformation.
The abnormal appearance of a placenta, including placento-
megaly, PMD, chorioangioma and extravillous trophoblastic
cytomegaly, is common in BWS. It is of note that, in this case,
abnormal placenta could be detected as early as at 16 weeks
of gestation, characterised by increased thickness, hyperechoic
parenchymal tissue with multiple small lacunae, highly suspi-
cious for PMD at the first visit. Interestingly, although among
cases of omphalocele, the chance of BWS is approximately 20%,
the omphalocele together with PMD and elevated levels of the
four serum biomarkers enabled us to make a provisional diag-
nosis of BWS. The diagnosis was even more reliable, especially
when the specific markers like macroglossia and visceromegaly
were demonstrated on the follow-up scans. In summary, prenatal
diagnosis of BWS in this case was based on the major findings,
including: (1) omphalocele, (2) macroglossia, (3) hepatomegaly,
(4) nephromegaly and (5) outer ear abnormality. Additionally,
PMD, which is one of the minor criteria of BWS, was highly
suspected, with postnatal pathological confirmation. It is of note
that DNA analysis was unfortunately not performed in this case
due to unavailability. Nevertheless, the diagnosis could be reli-
ably made based on clinical criteria.

Omphalocele is the earliest and reliable prenatal sonographic
finding. Although, other signs might not present at the time of

diagnosis of omphalocele, it should be underlined that follow-up
ultrasound is important for detection of the late-occurring signs,
such as macroglossia and overgrowth, that can be strongly
supportive of the correct diagnosis.

Interestingly, we noticed the abnormal increase of all serum
markers of quad test (markedly high MSAFP, inhibin-A and
uE3 levels, and also relatively high beta-hCG level). High levels
of MSAFP and uE3 may be associated with the visceral organ
enlargement (liver and adrenal gland) and placentomegaly may
probably cause an increase in inhibin-A and beta-hCG levels.
These findings were consistent with observations in previous
reports,” ' which showed high serum levels of the triple screen
biomarkers (MSAFP, uE3 and beta-hCG) during 15-18 weeks
of gestation. Moreover, in our case, inhibin-A levels were also
markedly increased. An increase in inhibin-A associated with
BWS has never been described elsewhere. To the best of our
knowledge, elevation of all biomarkers of quad test is very rarely
reported to be specific to any certain disorders. This finding
may be clinically useful for early detection of BWS. Unexplained
elevation of inhibin-A along with any other biomarkers of quad
test may warrant the possibility of BWS. In other words, the
quad test can facilitate early detection of fetal BWS. Accordingly,
this characteristic is clinically important, since approximately
one out of four cases of BWS had no structural abnormality
detected by prenatal ultrasound. This emphasises that for nega-
tive ultrasound finding in cases of unexplained elevated serum
biomarkers, BWS should be kept in mind and DNA analysis may
probably be warranted.

Of a limited number of case reports, several cases with fetal
BWS developed preeclampsia, possibly associated with abnormal
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placentation, which tended to be early-onset and more severe.
Of them, HELLP syndrome may develop in as many as 9% of
pregnancy with fetal BWS."" Likewise, the case presented here
strongly supports such association. In our case, preeclampsia was
early-onset and progressive to be HELLP syndrome. Placento-
megaly or PMD is likely involved in the development, especially
in the cases that display mutations in 9CDKN1C and associated
with PMD.'? Therefore, the parents should be counselled about
the risk of preeclampsia and surveillance. Early detection will
help provide suitable management and avoid serious maternal
and obstetric outcomes. Based on this case and literature review,
we suggest the cases diagnosed early with fetal BWS receive ASA
for preeclampsia prophylaxis.

In conclusion, this study provides new prenatal feature of BWS
(elevated inhibin-A level), which can facilitate early detection.
Additionally, this case adds important findings to the limited
existing data in literature, which can strengthen the previous
observations as follows: (1) unexplained elevated levels of the
triple test biomarkers are strongly related to BWS; (2) omphalo-
cele and abnormal placenta (thickened and multiple lacunae) can
be detected early in gestation and the combination is strongly
suggestive of BWS; (3) prenatal late-occurring sonographic signs
may include macroglossia, macrosomia, visceromegaly (hepato-
megaly and renal enlargement) and ear abnormality; (4) preg-
nancy with fetal BWS, especially involving PMD, is at higher risk
for preeclampsia with a tendency to be more severe, particularly
HELLP syndrome, and earlier onset.

Learning points

» Elevated inhibin-A level is related to Beckwith-Wiedemann
syndrome (BWS).

» The combination of omphalocele, placental mesenchymal
dysplasia and abnormal quad test very strongly suggests
BWS.

» Follow-up scans are very important for late-occurring
abnormalities, such as macroglossia, visceromegaly and
macrosomia.

» BWS is strongly associated with preeclampsia, which tended
to be more severe and of earlier onset.
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