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Abstract

Multiple congenital anomalies and craniofacial dysmorphism are characterizing the so-called Ema-
nuel or supernumerary der(22)t(11;22) syndrome (OMIM609029). Mental and developmental retar-
dation are major clinical features. The der(22) may arise from a parental balanced t(11;22)(g23;q11.2) or
can be created de novo.

Here we present a 2 years old boy with normal prenatal history, cyanotic at delivery and with ear anoma-
lies, a preauricular tag, high-arched palate and micrognathia. There were neither microcephaly, nor
heart or kidney defects. Psychological and motor testing at the age of 2 years confirmed significant
mental and developmental delay. In addition, the child had seizures and an abnormal electroence-
phalogram. Cytogenetic and molecular analyses revealed a karyotype 47,XY ,+der(22)t(11;22)(q23;q11.2).
As parents refused further tests it could not be determined if the der(22) arose de novo or was
parentally derived.

Overall the present report should alert physician to offer cytogenetic and/or molecular diagnostics in
comparable cases.
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Introduction

Emanuel syndrome (ES), also known as
supernumerary der(22)t(11;22) syndrome (OMIM
609029) is characterized by multiple congenital
anomalies, significant developmental delay and
mental retardation. Craniofacial dysmorphism
with microcephaly, micrognathia, high-arched
palate as well as ear anomalies with preauricu-
lar tag or sinus, heart defects, kidney abnormali-
ties, as well as genital abnormalities in male pa-
tients were reported as typical features of ES [1].

The underlying cause of ES is a super-
numerary marker chromosomes (sSMC) com-
posed of chromosomal material derived from

more than one chromosome (derivative chro-
mosome 22 {der(22)t(11;22)}, a so-called ‘com-
plex sSSMC [2, 3]. The der(22) may arise from
a parental balanced translocation or can arise
de novo [2].

Case report

We report a 2 years old boy, progeny of
young and unrelated parents. He was born after
uneventful pregnancy and delivery at 39 weeks
of gestation. His birth weight was 2.2 kg (< third
percentile), length 46 cm (< third percentile),
and head circumference 32 cm (< third percen-
tile). He was cyanotic and hypotonic at delivery.


http://omim.org/entry/609029
http://omim.org/entry/609029
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His face was remarkable by prominent
forehead with dilated veins, and hyperthelorism
with downslanting palpebral fissure. His nasal
bridge was not broad, the philtrum mildly pro-
minent, the ears large and low-set with preauri-
cular pit. High arched palate and micrognathia
were also present. In addition, he had a small
penis (1.5 cm).

There was no microcephaly, and ultraso-
nography of kidneys and heart were without
any abnormal findings. Psychological testing

confirmed a significant mental and develop-
mental delay. Karyotyping using G-banding ana-
lysis at 550 band levels identified a SMC which
was suggested to be a der(22)t(11;22)(q23;911.2).
Multiplex ligation-dependent probe amplifica-
tion (MLPA) assay using probes P070-B2,
P036-E1,P245, including overall 15 probes for
chromosomes 11 and 22 confirmed this suspi-
cion (MRC Holland, Amsterdam, The Nether-
lands), (see Table 1).

Table 1
Multiplex ligation-dependent probe amplification (MLPA) assay results

Chromosome | Location (hg18/ build 36) | Method Result
1 |11pl55 195448-195520 MLPA (P070-B2 Human Telomere-5) | normal
2 |11p155 199935-199999 MLPA (P036-E1 HumanTelomere-3) normal
3 |11g25 133292680-133292754 MLPA (P070-B2 Human Telomere-5) |duplication
4 111925 133595730-133595797 MLPA (P036-E1 HumanTelomere-3) |duplication
5 |22q1l1.1 15959672-15959739 MLPA (P070-B2 Human Telomere-5) |duplication
6 |22911.21 16606684-16606759 MLPA (P036-E1 HumanTelomere-3) |duplication
7 12291121 17891318-17891378 MLPA (P245 Microdeletion-1) duplication
8 [22gl1.21 18091521-18091580 MLPA (P245 Microdeletion-1) duplication
9 [22ql11.21 19565377-19565455 MLPA (P245 Microdeletion-1) normal
10 [22g12.1 27186340-27186833 QF-PCR (D22S689) normal
11 |22g12.3 35455491-35455818 QF-PCR (D22S692) normal
12 |22g13.1 39295470-39296067 QF-PCR (D22S534) normal
13 |22013.33 49413270-49413327 MLPA (P070-B2 Human Telomere-5) | normal
14 |22913.33 49461911-49461979 MLPA (P245 Microdeletion-1) normal
15 |22013.33 49553070-49553142 MLPA (P036-E1 HumanTelomere-3) normal

Discussion tient had only mild facial dysmorphysm. Altho-

ES is a rare syndrome (~350 patients
reported so far (http://ssmc-tl.com/chromoso-
me-22.html). ES patients have a karyotype
47,XX,+der(22)t(11;22)(923;911) in females or
47,XY ,+der(22)t(11;22)(923;911) in males [2, 6—
11]. The supernumerary chromosome can be of
maternal [9-11] or paternal origin [12, 13]. It is of
note that ES is the most frequently observed, re-
current, non-Robertsonian translocation in hum-
ans. As karyotype 46,XN,der(22)t(11;22)(g23;q11)
iIs not compatible with life, most if not all ES
patients result from monosomic rescue of the
intact chromosome 22 and have a uniparental
isodisomy 22, besides the complex sSSMC [14].

The facial dysmorphism in ES is prominent
and characteristic [1]. It is of note that our pa-

ugh the forehead was prominent, epicanthal folds
were small, palpebral fissures were not downsla-
nting, nasal bridge was not broad, and the phil-
trum was only moderately long. There was a
moderate micrognathia, without cleft or high-
arched palate. The auricules were large with a
preauricular ear pit. The lack of prominent fea-
tures was probably due to the fact that facial fea-
tures of ES coarsen over time [6]. The patient
did not have cleft palate (observed in 54% of the
cases) [1]. Most importantly our patient did not
have microcephaly [1]. Nevertheless, the boy had
developmental delay and intellecttual disability.
He was ambulatory and his speech was scant.

As most ES children [1] he was floppy
and his growth was below the 3rd percentile.


http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/robertsonian-translocation/
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His weight was appropriate for his height and
he had no feeding difficulties. Renal malforma-
tions were not present in our patient, although
they are found in ~30% of ES [1]. Also, there
were no cardiac malformations, while they were
present in ~57% of the cases [1]. The present
patient had not cryptorchidism as observed in
46% of the ES-cases [1], but his penis was
small (64% of ES; 1). Computer tomography of
the brain was normal. He had recurrent seizures
and his electroencephalogram was abnormal.
Clinical phenotype is not sufficient for
the diagnosis. Thus, genetic testing should be
offered to the families. It is of note that carriers
of the balanced constitutional t(11;22) translo-
cation are phenotypically normal, but they have
a 10% risk of having a progeny with supernu-
merary der(22)t(11;22) syndrome, as a result of
malsegregation of the der(22) [5]. Prenatal
diagnosis is possible and has to be offered [15-
16]. In addition, carrier testing of the
unaffected siblings could be also offered in
timely manner. While balanced translocation
carriers can only be detected by cytogenetics,
ES patients also may be picked up by
accompanying PCR [17] or MLPA testing [18].
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Pesume

EMAHYEJ CUHJIPOM (ES):
MPE3EHTALIUJA HA HOB CJIYUAJ
W NPEIJIE] HA IMTEPATYPATA

CHe:kaHa JqueBCKal, MuJe KI/ITaHOBCKﬂl,
Hesenka Jlaban®, [dparan I[aHI/IJIOBCKﬂs,
Bean6op Tacuk’, 3opan C. I'yuen’

! VHUBep3UTETCKA KIMHUKA 33 THHEKONOTH]a 1
akymepcTBo, Menuuusacku dakyarer, Ckorje,
P. Maxkenonuja

? VHUBEp3UTETCKA KIMHUKA 33 CHIOKPHHONOTH]a
1 MeTabosiHu OotecT, MeTUIMHCKU (haKyJITeT,
Ckorje, P. Makenonuja

*VHCTUTYT 3a €NUIEMHUOJIOTH]a U MEAUIMHCKA
cTaTUCTUKA, MeaunuHcku dakynret, Ckorje,
P. Makenonuja

* VHHBep3HTEeTCKa KITMHNKA 3 ICTCKH GONECTH,
Menununcku dakynret, Ckonje, P. Makenonuja

IloBeke BpomeHH aHOManuu W KpaHUO(AIH-
janHa qu3Mopduja ce KapaKTepUCTUYHHM 3a T.H. Ema-
Hyell CHHApOM, win npekyopoen der(22)t(11; 22)

cuaapom (OMIM609029). ['maBHM KIMHUYKH Kapak-
TEPUCTHKH CE€ MEHTalHa M (pU3MYKa perapjaimja
BO pa3BojoT. Der (22) Moxe Aa MOTEKHYBa Of po-
nutencka usbanancupanoct t(11;22)(q23;q11.2), win
HacTta"yBa de novo.

[pe3enTupame 2-TOQMIIHO AETE CO HOpPMAJI-
Ha MpeHaTalHa UCTOPHja, aHOMAJIMH Ha aypUKYJIH,
IpeaypuKyjIapHa PecHuKa, BUCOK CBOJ Ha HEMIIETO
n MuKporHaTuja. He ce merexktnpannm Mukpoueda-
nvja, cpueBu wim Oyopexxnu aedextu. Ilcuxomom-
KHTE TECTOBU M TECTOBHTE Ha MOTOPHKATa Ha BO3-
pact ox 2 TOIWHY MMOTBPIyBaaT 3HAYajHH MEHTAITHU
HapylIlyBama U JOIHEHE BO pa3BojoT. [lokpaj Toa,
JIETETO UMa KOHBYJI3UH U aOHOpMaJIEH €JIEKTPOCH-
nedanorpam. LluTorenerckara u MolieKyJapHaTa
anammza ce 47,XY,+der(22)t(11;22)(q23;q11.2). Po-
JWUTENNTe He NpudaTuja MoHATAMOLIHU TECTOBH,
IITO OHEBO3MOXKYBa Ja ce yrBpau aanu der (22)
HacTaHai de novo WM MOTEeKHyBa O] POAUTEIIHTE.

OBoj Tpyn Tpeda 1a UM yKaxKe Ha JeKapuTe
na mobapaaT NIUTOTCHETCKAa W/WM MOJIEKyJIapHa
JIMjarHOCTHKA BO CIy4aHW CO CIMYHU KapaKTepuc-
THUKH.

Kiryunu 30opoBu: EManyen cuHapoM, BpOJEHH aHOMa-
nuu, aepuBat xpomosom 22 {nep(22)t(11;22)}.



