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a b s t r a c t

Objective: Ring chromosome 15 [r (15)], accompanied by a series of clinical symptoms, is a rare genetic
disease. The genotype and phenotypic diversity of patients with r (15) still needed further enrichment. In
this study we present a rare case of mosaic ring chromosome 15 with facial anomalies and extremities
slenderness.
Case report: This case involves a 30-year-old woman, unpregnancy within 6 years. Clinical examination
of the patient only revealed facial anomalies and extremities slenderness. The result of routine G-band
karyotyping was 46,XX,r(15)(p12q26.3)[53]/46,XX,r(15;15)(p11.2q26.3;p11.2q11.2)[28]/45,XX, -15[10]/
46,XX,r(15;15)(p11q26.3;p11q26.3)[4]. SNP array was employed to investigate the genome copy number
variations (CNVs). The result revealed that there was a micro-duplication of 2.0 Mb at 15q26.3(arr[ph19]
15q26.3 (100,400,214- 102,429,112)�3). The duplicated chromosomal section encompassed genes
including CHSY1, ALDHIA3, LRRK1, and INS1. We further compared to the cytogenetic characteristics and
clinical symptoms of the patient with those already reported by reviewing the literature.
Conclusion: This report is especially helpful to supplement the phenotypic diversity of patients with r (15).
© 2020 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Ring chromosome 15 [r (15)] is a rare genetic abnormality.
Clinical examination of the patients with r (15) revealed a series of
clinical symptoms, such as intellectual disability, congenital heart
disease, severe growth retardation, hypertelorism, microcephalus,
special face, multiple hyperpigmented or caf�e-au-lait spots, short
stature, clinodactyly and so on [1e4]. Though about 100 patients
with r (15) have been reported in the literature, the genotype and
phenotypic diversity of patients with r (15) still needed further
enrichment. Here, we presented a rare case of mosaic ring chro-
mosome 15 which had a micro-duplication of 2.0 Mb at 15q26.3. At
the same time, we further analyzed the clinical symptoms of the
patients with 15q duplication by reviewing the literature.

Case report

This case involves a 30-year-old woman, unpregnancy within 6
years. Clinical examinationof thepatient revealed facial anomalies (a
antai Yu HuangDing Hospital,
tai, 264000, Shandong, China.
iao).
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long thin face and micromandible), extremities slenderness, normal
intelligence, normal height (170 cm) and weight (58 kg). In order to
findout thecauseof infertility, thepatientunderwenta seriesof tests.
Sex hormone, fallopian tube, endometrium, menstrual cycle and
other results were normal. The result of routine G-band karyotyping
was 46,XX,r(15)(p12q26.3)[53]/46,XX,r(15;15) (p11.2q26.3;
p11.2q11.2)[28]/45,XX,-15[10]/46,XX,r(15;15)(p11q26.3;p11q26.3)
[4] (Fig. 1). SNP array revealed that there was a micro-duplication of
2.0 Mb at 15q26.3(arr[ph19]15q26.3(100,400,214- 102,429,112)�3)
(Fig. 2). Theduplicated chromosomal sectionencompassed thegenes
CHSY1, ALDHIA3, LRRK1, and INS1.

The patient is free from harmful substances and radiation
exposure history as well as family history of chromosome disease.
This study was approved by the Medicine Ethics Committee of
Yantai Yu Huang Ding Hospital. Informed consent was obtained
from participant.
Discussion

As is known, r (15) is an uncommon chromosomal abnormality
which results from the loss of the distal ends of both the p and q
chromosome arms, followed by fusion of the broken ends [5]. A
genotypeephenotype correlation is determined by the extent of
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Fig. 1. The chromosome karyotype of lymphocytes in peripheral blood. The abnormal Chromosome 15 was marked by arrow. A:46,XX,r(15;15)(p11.2q26.3;p11.2q11.2).B:
46,XX,r(15)(p12q26.3).C: 45,XX, -15.D: r(15;15)(p11q26.3;p11q26.3).
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euchromatic loss, the level of mosaicism, the mitotic instability of
ring chromosome and the variation of tissue-specific mosaicism
[6,7].

r (15) syndrome is a complex genetic disease with diverse
clinical symptoms. The main clinical manifestations of r (15) syn-
drome are severe growth retardation (76.53%), low weight
(42.86%), microcephalus (39.8%), clinodactyly (33.67%), and special
face (32.65%) [3]. Patients with a breakpoint on 15q26 are often
accompanied by some common clinical manifestations, such as
musculoskeletal abnormalities and growth retardation [3]. In this
report, G-band karyotyping revealed a karyotype of
46,XX,r(15)(p12q26.3)[53]/46,XX, r(15;15) (p11.2q26.3;p11.2q11.2)
[28]/45,XX,-15[10]/46,XX,r(15;15)(p11q26.3; p11q26.3)[4]. This
karyotype is very complex and rare, and the patient only implicated
with facial anomalies and extremities slenderness. Therefore, this
report could be played an important role to improve the genotype
and phenotypic diversity of patients with r (15).

CNVs include important and functional DNA sequences and are
one of the most common causes of human disease. In this report,
SNP arraywas employed to investigate the CNVs. The result revealed
that there was a micro-duplication of 2.0 Mb at 15q26.3(arr[ph19]
15q26.3(100,400,214- 102,429,112)�3). It has been reported that the
duplication of 15q26 was associated with a range of clinical mani-
festations [8e16] (Table 1). In our study, the patient presented with
facial anomalies and extremities slenderness. Among the clinical
981
symptoms of patients with duplication of 15q26 which have been
reported, facial anomalies (75.00%, 9/12) are the most common
symptoms and extremities slenderness is rarely mentioned. Over-
growth (58.33%, 7/12) and psychomotor retardation (50.00%, 6/12)
are the other two most common symptoms of patients with the
duplication of 15q26. However, the patient in this study had normal
height (170 cm) and intelligence.

The duplications of 15q24/qter and 15q25/qter are the other
two common structural abnormality of chromosome 15. The simple
retrospective analysis of chromosome karyotypes and clinical
symptoms of patients with the duplication of 15q24/qter and
15q25/qter was done (Table 2). The results showed that facial
anomalies, which is mainly manifested as a narrow asymmetric
face with down-slanting palpebral fissures, a Large, prominent
nose, and micrognathia (64.29%; 9/14), developmental delay
(57.14%,8/14) and overgrowth (35.71%, 5/14) are three common
clinical symptoms, which was consistent with the patients with the
duplication of 15q26. Furthermore, compared with the duplication
of 15q26, congenital heart disease (35.71%, 5/14) and renal disease
(28.57%, 4/14) had a higher incidence in patients with the dupli-
cations of 15q24/qter and 15q25/qter.

In addition, SNP array also detected that the duplicated chro-
mosomal section encompassed genes, including CHSY1, ALDHIA3,
LRRK1, and INS1. Studies have shown that CHSY1 mutation was
associated with Temtamy preaxial brachydactyly syndrome [31],



Fig. 2. The genome copy number variations was detected by SNP array.
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ALDHIA3 was a cancer stem cell-related gene, LRRK1 mutation was
associated with osteosclerotic metaphyseal dysplasia [32], and
LINS1 mutation was associated with mental retardation [33], but
the patient did not have these symptoms. So the further follow-up
is necessary for this patient.
Table 1
The karyotypic characteristics and clinical feature of patients with duplication of 15q26.

Reference Karyotypic characteristics Clinical feature

[8] 46,XY,-2,þder(2),t(2;15)
(q37;q26)pat

multiple congenital anomalie

[9] trisomy 15q26.1/qter overgrowth, craniosynostosis
[9] trisomy 15q26.1/qter craniosynostosis, facial anoma
[10] trisomy 15q26.1/qter overgrowth, macrocephaly an
[11] trisomy of 15q26/qter overgrowth
[12] 46,XX,dup (15)

(pter/q26.3::q24/qter)
developmental delay, scoliosi

[13] inverted duplication
of 15q26.1/qter

Additional folds of skin were
renal failure

[14] trisomy 15q26/qter overgrowth, psychomotor ret
[15] trisomy 15q26/qter micro-dolichocephaly, palpeb

micrognathia, prominent auth
dwarfism, severe congenital h

982
In summary, we present a rare case of r (15) accompanied by
facial anomalies and extremities slenderness. This report is espe-
cially helpful to supplement the genotype and phenotype diversity
of patients with r (15). In addition, we analyzed the clinical
symptoms of patients with 15q duplication.
s including complex craniosynostosis

, facial anomalies, finger joint contractures
lies, and finger joint contractures
d mild developmental delay (four cases)

s, mild dysmorphism

present behind the neck, and feet, fingers and toes were abnormally long,

ardation, a cranio-facial dysmorphism
ral fissures slightly oriented downwards and outwards, a large nose, pronounced
elices, ligamental abnormalities, osseous malformations evocative of diastrophic
eart defect, and profound encephalopathy.



Table 2
The karyotypic characteristics and clinical feature of patients with duplication of 15q24/qter and 15q25/qter.

Reference Karyotypic characteristics Clinical feature

[16] duplication of 15q24/qter Ebstein anomaly of the tricuspid valve
[17] inverted triplication of 15q24/q26 Overgrowth
[18] tetrasomy 15q24.3/qter body asymmetry, facial dysmorphism, arachnodactyly, severe scoliosis, and mental
[19] inv dup(15) (qter/q24::q24/qter) low-set dysplastic ears, micrognathia, high-arched palate, antimongoloid slant of palpebral fissures,

epicanthal folds, bulbous nose, long philtrum, down-turned corners of the mouth, ulnar-deviated hands,
and arachnodactyly of fingers and toes, skeletal dysplasia, mental retardation, overgrowth

[20] tetrasomy 15q24/qter heart defect, bilateral hydronephrosis
[21] duplication of chromosome

15q24q26.3
overgrowth, mental retardation

[22] duplication of chromosome
15q24/q26.3

ptosis, small size, developmental delay(two cases)

[23] 46,XX,inv(9)(p12q13),dup(15)
(q24q26.3)

intrauterine overgrowth, a narrow asymmetric face with down-slanting palpebral fissures, a Large,
prominent nose, and micrognathia, arachnodactyly, camptodactyly, congenital heart disease,
hydronephrosis, hydroureter

[24] inverted duplication of 15q25/qter severe hypotonia, cardiovascular defects, hearing loss, central nervous system anomalies, and facial anomalies
[25] inverted duplication of 15q25/qter mental retardation, absent speech, hypotonia, minor facial anomalies, unusual digits, pigmentation Anomalies
[26] tetrasomy 15q25.3/qter macrosomia, long fingers and toes, and craniosynostosis, bilateral called nephroblastoma
[27] 15q25/qter trisomy overgrowth
[28] tetrasomy 15q25.2/qter heart defect, pleural effusion, clubbed feet, absent right kidney, distinct facial features
[29] tetrasomy 15q25.2/qter development delay, arachnodactyly, joint contractures and typical facial dysmorphism including frontal

bossing, short palpebral fissures, long philtrum, low-set ears, high-arched palate and retrognathia
[30] ish der(15)(qte/q25::q25

[neocen]/qter)
overgrowth, partial deafness
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