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Prenatal diagnosis of Langer-Giedion Syndrome
confirmed by BACs-on-Beads technique

Prenatalna diagnoza zespotu Langera-Giediona metodg BACs-on-Beads
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Abstract

Langer-Giedion Syndrome (LGS), with characteristic phenotypic features including craniofacial dysmorphic signs,
postnatal growth retardation and skeletal abnormalities, mental impairment, urogenital malformations and heart
defects, is caused by partial deletions of the long arm of chromosome 8.

We present a case of a female fetus with LGS. The diagnosis was molecularly proven with the BACs on Beads™
method at 32 weeks of gestation. To the best of our knowledge, prenatal recognition of that genetic defect had
previously been made in only one case. Also, it has never been described before.
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Streszczenie

Zespol Langera Giediona (LGS) jest spowodowany mikrodelecja w obrebie dfugiego ramienia chromosomu 8. Na
roznorodny pourodzeniowy fenotyp zespotu skladajg sie: charakterystyczne dysmorfie twarzy, zahamowanie wzro-
stu z deformacjami ukladu kostnego, dysfunkcjg umystowa, zaburzenia ukladu moczowo-piciowego i wady serca.

Prezentujemy przypadek zenskiego ptodu z LGS, zdiagnozowanego prenatalnie w 32 tygodniu cigzy za pomoca
metody cytogenetyki molekularnej BACS-on-Beads. W dostepnej nam literaturze znaleziono jedynie jeden przy-
padek zdiagnozowany prenatalnie, jednak po raz pierwszy opisujemy diagnostyke tego zespolu z zastosowaniem
wymienionej metody.

Stowa kluczowe: LGS / diagnostyka prenatalna / metody molekularne /
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Introduction

Langer-Giedion Syndrome (LGS), also called the tricho-
rhino-phalangeal syndrome type II (TRPS2), occurs most
frequently due to de novo mutations of adjacent genes syndrome
resulting from a microdeletion at 8q24.1 that encompasses a set
of genes, most importantly TRPS1 and EXT1 genes.!*3#

A typical TRPS II deletion phenotype is mainly a mixed
consequence of TRPS1 and EXTI, and some other genes.
The EXT1 gene deletion causes the characteristic exostoses.”
Moreover, the skeletal findings in Langer—Giedion syndrome
have a wide clinical spectrum, including short stature, brachy-
and clinodactyly, short: metacarpals, metatarsals or phalanges,
cone-shaped epiphyses of the middle and proximal phalanges,
eburnated epiphyses of distal phalanges, scoliosis, lordosis,
hyperextensible joints, and syndactyly. Consequences of the
lack of one of the genes encompass sparse scalp hair, medially
thick and laterally thin eyebrows, bulbous tip of the nose, and
long flat philtrum. TRPSI1 allele also involve facial dysmorphism,
including thin upper lip with vermilion border, protruding ears,
deep-set eyes, or broad nasal bridge, as well as slow growth.®"5
Mental impairments, delayed speech development, conductive
hearing loss are often observed. The latter symptoms do not
occur in tricho- rhino- phalangeal syndrome types I and IIIL.
Other clinical manifestations of TRPS II that have been described
include microcephaly, increased susceptibility to recurrent
respiratory and urinary infections."!"

Postnatal diagnosis of LGS is difficult and is based on
clinical as well as radiological findings, particularly confirmed by
targeted genetic tests."!

Prenatal USG in LGS may reveal multiple signs, among
others a single umbilical artery, pulmonary stenosis with
poststenotic dilatation, pericardial effusion, and short femoral
bones. These signs may be also visible in many others syndromes
and are not specific.'> That is why misdiagnosis is probable. Up
until now, there was only one case when LGS was detected by
amniocyte karyotyping.'>

Case report

A 32-year-old gravida, para 2, was referred to our unit at
32 weeks + 3 days of gestation. Hence, our first investigation
towards fetal malformation was performed late. She reported
Crohn's disease but without medication during pregnancy. The
first child was unaffected .

During the first USG scan at 32 weeks of gestation we
detected a fetus without microcephaly and with normal growth
parameters. Upon closer inspection, we observed abdominal
ascites, an unusual intra-abdominal cyst with fluid (23mm),
localized above a structurally normal bladder. It was difficult to
differentiate from an ovarian cyst, but hematometra was more
probable because of its localization in the intermedia place of the
pelvis. No other malformations were detected, but the face was
not clearly visible because of oligohydramnios.

According to Polish law, termination of pregnancy after
23 weeks of gestation is forbidden. Nevertheless, amniotic
fluid for genetic diagnosis as necessary for future intrauterine
therapy is obtainable. We performed evacuation of the cyst and
reduction of the ascitic fluid simultaneously. It was not possible
to perform amniocentesis due to oligohydramnios. The collected
fluid contained fetal cells, which were examined. From cell
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Figure 1. Characteristic facial features, improperly set and maximally rotated ears
of the fetus.

Figure 2. Characteristic facial features with ankyloblepharon of the fetus.

culture DNA was isolated by Qiagen -Mini Kit and tested by
molecular karyotyping method BACs-on-Beads (BoBs). We
detected deletion in the 8q24 region, characteristic of LGS.
The gravida was observed continuously and during the next
two weeks the cyst refilled to 50 mm and ascites increased
also — we performed a secondary reduction of the cyst and
ascites by evacuating 320 ml of the fluid. After another two
weeks intrauterine fetal death was observed and we stimulated
labor. Photo documentation was prepared and partial autopsy
of the female fetus was performed. Fetal length was 43 cm,
weight 2425g, and HC 29.5cm. We observed improperly set and
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Figure 3. The cyst localized above a structurally normal bladder (arrow).

Figure 4. Large ascites of the fetus.
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Figure 5. Part of the result of the BACS-on-Beads analysis showing loss of the four critical regions characteristic of LGS microdeletions.

maximally rotated ears, ankyloblepharon and other dysmorphic
features. Long bone anomalies were not detected in previous
USG or autopsy. We observed complete atresia of the vagina and
the uterus was filled with clear fluid. The previously noted cyst
was identified as the extended uterus with cleared fluid, whose
fundus was placed above the umbilicus.

Discussion

All patients with LGS type II (TRPS II) described in the
literature have de novo deletion at 8q24.1, with the shortest
common region of deletion overlap in EXT1 and TRPS I genes
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[1]. TRPS II differs from I and III by structural abnormality of
chromosome 8 and crucial phenotype features in living children,
whereas TRPS I and III are the results of the dominant gene point
mutation.'>#

Unlike TRPS I and III, cases of TRPS II are usually sporadic
and most probably the risk of the syndrome in the following
pregnancies is not significantly elevated.

EXT1 gene deletion causes the characteristic exostoses - these
exostoses were not detected in our case.> They probably develop
later in life. We did not detect the main typical facial features of
TRPS II, but maximally rotated ears and ankyloblepharon drew
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our attention as untypical signs of TRPS IL.* Similarly, we did not
find multiple skeletal pathologic signs that also are characteristic
of TRPS IL.115

The giant abdominal cyst was an important sign in fetal
diagnosis as such cysts usually result from abnormal development
of the caudal part of the mesonephric duct. Hydrometrocolpos is
an accidental feature in living children with TRPS II, similarly
to vaginal atresia. It is not known if this is a regular feature in
fetuses with TRPS II. In our opinion, LGS should be listed
among genetic syndromes with vaginal/uterine atresias.”
Hydrometrocolpos resulting from vaginal atresia is extremely
rare in female fetuses - 1:16000.'%"131% Qur suspicion that the
cyst was in fact hydrometrocolpos was confirmed by the autopsy.

LGS is such a rare microdeletion that its frequency in
fetuses and live newborns remains unknown.?’ This syndrome is
extremely difficult to diagnose by ultrasound because it does not
have any specific ultrasound markers. Despite the fact that FISH
verification is feasible, the choice of precisely targeted FISH is
practically impossible. Only a diagnostic technique that verifies
many possible microdeletions simultaneously gives a chance of
identifying such rare anomalies. The new BoBs analysis is an
example of a method which offers a possibility of simultaneous
search for typical aneuploidies and detection of nine typical
microdeletions, including 8q24.1, and the complete panel of all
subtelomeric and near centromeric aberrations in the short and
long arms of all chromosomes. The method enables the detection
of many previously undiagnosed microaberrations in a single test.
Furthermore, it is useful in analyzing miscarriages and specifying
real frequency LGS, as well as in other similar syndromes in
pregnancy, 222232+

To the best of our knowledge, prenatal diagnosis of LGS
with the use of the BACs-on-Beads technique has never been
reported in the literature so far.
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