
Abstract. – The terminal deletion of the
long arm of chromosome 18 is relatively com-
mon among cytogenetic abnormalities, which
occur incidentally in approximately 1 in 40,000
live births. Proximal interstitial deletions of the
long arm of chromosome 18 are less frequent.
The critical region on chromosome 18 of this
syndrome is del(18)(q12.2q21.1) and has re-
cently been recognized as a new clinical entity.
We describe a 8-year-old boy with developmen-
tal delay, obesity, and epilepsy, with character-
istic facial anomalies in whom G-banding chro-
mosome analysis revealed a unique karyotype
of 46, XY, del(18)(q12.2q21.1). The patient was
diagnosed with interstitial deletion chromo-
some 18q-syndrome. He received weight con-
trol therapy from a medical dietitian. For his
epilepsy, he was administered oral carba-
mazepine at 4 mg/kg/day. At age six, he entered
a special needs elementary school. After enter-
ing school, he often showed hyperkinesis, and
was diagnosed with attention deficit hyperactiv-
ity disorder with mild mental retardation. Be-
cause patients with only del(18)(q12.2q21.1)
have no serious associated malformations,
physicians should be aware that even adult pa-
tients may have 18q-syndrome.

Therefore, if epilepsy occurs in patients with
minor facial anomalies, psychomotor retarda-
tion, obesity, and the possibility of 18q-syn-
drome with del(18)(q12.2q21.1) should be kept
in mind, and chromosome testing should be
performed.
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Introduction

Terminal deletion of the long arm of chromo-
some 18 is relatively common among cytogenetic
abnormalities, which occur incidentally in ap-
proximately 1 in 40,000 live births1. However,
proximal interstitial deletions of the long arm of
chromosome 18 are less common2-6. The critical
region on chromosome 18 for this syndrome is
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del(18)(q12.2q21.1) and has recently been recog-
nized as a new clinical entity of the
del(18)(q12.2q21.1) syndrome7,8. The interstitial
deletion 18q-syndrome is clinically characterized
by developmental delay, seizures, obesity, abnor-
mal behavior, and minor facial anomalies includ-
ing ptosis, bilateral epicanthus strabismus, short
and slightly down-slanting palpebral fissures, full
cheeks, etc1-14. To our best of knowledge, only
seven liveborn patients with interstitial deletion
restricted involving del(18)(q12.2q21.1) have
been reported in the literature2-6. Here, we de-
scribe an 8-year-old boy with developmental de-
lay, obesity, and epilepsy, with characteristic fa-
cial anomalies in a de novo del(18)(q12.2q21.1).

Case Report
The patient was born with a weight of 3,285 g

and height of 49.5 cm. His head and chest circum-
ference were each 33.0 cm. His mother had one
previous normal delivery. Delivery at 39+ weeks
gestation was difficult, and he was diagnosed with
the meconium aspiration syndrome. At the time of
his birth, his father and mother were 38 and 31
years of age, respectively. Although slight, mild
muscle hypotonia of his extremities was observed,
signs of birth asphyxia were not noted at delivery.
Multiple minor facial anomalies such as ptosis,
short and slightly down-slanting palpebral fis-
sures, and moon face with full cheeks were recog-
nized. No significant defects, including heart, lung
or brain, were noted. Concerning motor move-
ment, he was able to sit at ten months of age, and
could walk while holding onto something at one
year and four months of age. He could speak sev-
eral meaningful words at one year and six months.
Stridor was repeatedly heard from eight months,
and he was diagnosed with baby asthma at 11
months. His motor development and asthma were
monitored after that.
When he was three years old, his physique

was revealed to be characterized by macro-
cephaly and obesity. His head circumference at
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sions several times in the middle of the night
with no fever. A sleep-induced electroencephalo-
gram exhibited multifocal spikes in both hemi-
spheres of the centro-parietal area. Brain magnet-
ic resonance imaging (MRI) yielded normal find-
ings. Based on these results, he was diagnosed
with epilepsy and was started on oral administra-
tion of carbamazepine 4 mg/kg/day.
To explore the cause of his mild facial anom-

alies, obesity, infantile motor developmental de-
lay and mild mental retardation, sleep apnea syn-
drome, epilepsy and other conditions, we per-
formed several examinations. Blood and urine
screening tests showed normal data. High resolu-
tion and G-banding chromosome analysis (Fig-
ure 2) using peripheral lymphocytes was per-
formed due to his many symptoms, which re-

the age of 2 years and 11 months was 53.5 cm
(+2.56 SD). His stature and weight were 91.3 cm
(-0.41 SD) and 16.0 kg (+1.5 SD), respectively
(Figure 1). He was started on weight control ther-
apy with a medical dietitian. One testicle was
fixed in the intraabdominal space. For his non-
palpable testicle, surgery was performed to cor-
rect the testicular fixation at three years and four
months. At that time, he could run and jump ac-
tively. His developmental intelligence quotient
index was 92, and his verbal intelligence quotient
index was 52; he was diagnosed with mild men-
tal retardation. At age four years, his breathing
frequently ceased for durations of more than 20
seconds during his sleep, and he was diagnosed
with obstructive sleep apnea syndrome. More-
over, he experienced general tonic-clonic convul-
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Figure 1. Cross-sectional growth chart curve with Japanese boy. The growth curve of his physique revealed over +2.0 SD
obesity after 8-years-of his age.



haplo insufficiency of a gene with a deleted re-
gion. Occasionally, part of a chromosome of un-
known origin adheres to the 18q deleted region.
In such cases, an attempt to identify the unknown
region by G-band chromosome analysis of the
parents, or spectral karyotyping (SKY), a special
fluorescence in situ hybridization (FISH) tech-
nique with differential staining of all chromo-
somes is necessary17,18.
On the other hand, interstitial deletions of the

long arm of chromosome 18 are rare, and the
phenotype depends on the deleted region. Among
interstitial deletions, case reports of
del(18)(q12.2q21.1) are increasing, and the
del(18)(q12.2q21.1) syndrome is now recognized
as a new clinical entity. Only seven cases of
del(18)(q12.2q21.1) syndrome have been report-
ed to our knowledge (Table I)2-6. Patients with
even larger deleted regions, including
del(18)(q12.2q21.1), have also been reported as
having the del(18)(q12.2q21.1) syndrome. How-
ever, with abnormalities of the 18q23-MBP gene
with even larger deleted regions, clinical find-
ings, including severe mental retardation, differ
depending on the deleted region. Therefore,
Table I lists cases where the deleted region is
limited to del(18)(q12.2q21.1) 2-6.
As shown in Table I, in 18q-syndrome, when

del(18)(q12.2q21.1) is the only deleted region,
common clinical features include minor facial
anomalies, delayed motor and speech develop-
ment, hypotonia, obesity, and epilepsy2-6. More-
over, 18q-syndrome, when del(18)(q12.2q21.1)
is the only deleted region, is characterized by the
absence of serious heart, lung, or brain complica-
tions. The oldest reported patient with 18q-syn-
drome involving only del(18)(q12.2q21.1) was a
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Figure 2. Chromosome analysis. G-banding metaphase chromosomes was carried out on short-term lymphocyte cultures us-
ing standard procedures. Chromosome analysis is at 850-resolution revealed 46,XY,del(18)(q12.2q21.1).

vealed a unique karyotype of 46, XY,
del(18)(q12.2q21.1). Therefore, he was diag-
nosed with interstitial deletion chromosome 18p-
syndrome. Additional chromosomal analysis by
spectral karyotyping (SKY) using 24-color
probes showed normal findings.
At age six years, he entered a special needs el-

ementary school. His epilepsy and asthma were
well controlled with carbamazepine and pran-
lukast hydrate, respectively. After entering the
special needs elementary school, he often
showed hyperkinesis and received a warning
from his teacher that he did not listen while oth-
ers were talking. He was diagnosed with atten-
tion deficit hyperactivity disorder with mild
mental retardation. Also, he was being followed
for nocturnal enuresis at eight years of age.

Discussion

Trisomy 18, 18p-syndrome, and 18q-syndrome
have been established as syndromes associated
with chromosome 18 abnormalities. At least 100
cases of 18q-syndrome, based on a deletion in
chromosome 18, have been reported15. Many re-
ports of 18q-syndrome describe a simple terminal
deletion, but reciprocal translocations and a mi-
crodeletion of only 18q12.3 have also been re-
ported3,11,12,14. The breakpoint is often 18q21
(OMIM#601808). Serious incomplete myelina-
tion of the brain, which is seen in many cases of
18q-syndrome, is due to an abnormality of the
18q23-MBP gene9,10.
Growth hormone deficiency is associated with

haplo insufficiency of the MBP or GALR1
gene16. This is a contiguous gene syndrome with
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caused by a paternal sister chromatid rearrange-
ment in a developmentally delayed girl. Am J Med
Genet A 2005; 135: 304-307.

7) BUYSSE K, MENTEN B, OOSTRA A, TAVERNIER S, MORTIER

GR, SPELEMAN F. Delineation of a critical region on
chromosome 18 for the del(18)(q12.2q21.1) syn-
drome. Am J Med Genet A 2008; 146A: 1330-
1334.

8) SURH LC, LEDBETTER DH, GREENBERG F. Interstitial
deletion of chromosome 18[del (18)(q11.2q12.2
or q12.2q21.1]. Am J Med Genet 1991; 41: 15-17.

9) TADA H, TAKANASHI J. MR spectroscopy in 18q (-)
syndrome suggesting other than hypomyelination.
Brain Dev 2014; 36: 57-60.

10) BENINI R, SAINT-MARTIN C, SHEVELL MI, BERNARD G.
Abnormal myelination in ring chromosome 18
syndrome. J Child Neurol 2012; 27: 1042-1047.

11) ATIK T, DURMAZ B, YORGANCI OU, COGULU O, KIOUT-
SOUK M, OZKINAY F. Partial trisomy 2p24-->pter
and monosomy 18q22.1- qter resulting from
parental translocation. Genet Couns 2013; 24:
179-184.

12) CHEN CP, LIN HM, LEUNG C, LIN SP, SU YN, SU JW,
CHEN YT, WANG W. Partial monosomy 9p (9p22.2--
&gt;pter) and partial trisomy 18q (18q21.32--
&gt;qter) in a female infant with anorectal malfor-
mations. Genet Couns 2012; 23: 201-206.

13) DEL GAUDIO L, STRIANO S, COPPOLA A. Severe epilep-
sy in an adult with partial trisomy 18q. Am J Med
Genet A 2014; 164A: 3148-3153.

14) BOUQUILLON S, ANDRIEUX J, LANDAIS E, DUBAN-BEDU B,
BOIDEIN F, LENNE B, VALLÉE L, LEAL T, DOCO-FENZY M,
DELOBEL B. A 5.3Mb deletion in chromosome
18q12.3 as the smallest region of overlap in two
patients with expressive speech delay. Eur J Med
Genet 2011; 54: 194-197.

15) JONES KL. Deletion 18q syndrome. In Jones KL
(ed): Smith’s Recognizable Patterns of Human-
Malformation, 6th ed. Elsevier Saunders, Philadel-
phia, 2006; pp. 62-63.

16) CODY JD, HALE DE, BRKANAC Z, KAYE CI, LEACH RJ.
Growth hormone insufficiency associated with
haploinsufficiency at 18q23. Am J Med Genet
1997; 71: 420-425.

17) IMATAKA G, ARISAKA O. Chromosome analysis using
spectral karyotyping (SKY). Cell Biochem Biophys
2012; 62: 13-17.

18) IMATAKA G, TSUBOI T, KURIBAYASHI R, MIYAMOTO K,
ICHIKAWA G, SUZUMURA H, ARISAKA O. Partial trisomy
3p and monosomy 5p diagnosed by spectral kary-
otyping (SKY). Genet Couns 2013; 24: 445-448.

67-year-old woman2, thus indicating that long-
term survival is fully possible. Epilepsy, which is
seen in all cases, can be treated with convention-
al anti-epileptic drugs, and no intractable epilep-
sy has been reported and one had intractable
epilepsy13.
Because patients with only del(18)(q12.2q21.1)

have no serious associated malformations, physi-
cians should be aware that even adult patients
may have 18q-syndrome. Therefore, if epilepsy
occurs in patients with minor facial anomalies,
psychomotor retardation, and obesity, the possi-
bility of 18q-syndrome with del(18)(q12.2q21.1)
should be kept in mind, and chromosome testing
should be performed.
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