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Abstract

Background: Ring chromosome 13 is an infrequent cytogenetic disorder clinically characterized by growth and psychomotor
development retardation, cognitive deficit, microcephaly, facial dysmorphism, genital alterations and thumb hypoplasia. Case
report: A 8-month-old patient was evaluated for presenting short stature, psychomotor development delay, microcephaly,
facial dysmorphism, penoscrotal hypospadias and thumb hypoplasia. Lissencephaly, neuroconductive hearing loss on:the
right side and small ostium secundum interatrial communication were evident. The cytogenetic study of the patient showed
46, XY, r (13) in 30 cells analyzed. Conclusions: Clinical findings that can guide the diagnosis of this infrequent structural
chromosomal alteration are highlighted, as well as the interdisciplinary medical evaluation required and adequate family
genetic counseling.
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Cromosoma 13 en anillo

Resumen

Introduccion: E/ cromosoma 13 en anillo es una alteracion citogenética infrecuente, clinicamente caracterizada por presentar
retraso del crecimiento, del desarrollo psicomotor y déficit cognitivo, ademds de microcefalia, dismorfia facial, alteraciones
genitales e hipoplasia del pulgar. Caso clinico: Paciente de 8 meses de edad evaluado por presentar talla baja, retraso del
desarrollo psicomotor, microcefalia, dismorfia facial, hipospadias peneoescrotales e hipoplasia de pulgar. Se evidencio
lisencefalia, hipoacusia neuroconductiva del lado derecho y comunicacion interauricular tipo ostium secundum pequefa. El
estudio citogenético del paciente mostré 46, XY, r (13) en 30 células analizadas. Conclusiones: Se resaltan los hallazgos
clinicos que pueden orientar el diagndstico de esta alteracion cromosémica estructural infrecuente, destacando ademas, la
evaluacion médica interdisciplinaria requerida y el adecuado asesoramiento genético familiar.

Palabras clave: Cromosoma 13 en anillo. 46, XY, r (13). Clinica. Asesoramiento genético.

Correspondence: Date of reception: 26-08-2018 Available online: 14-01:2020
*Francisco Cammarata-Scalisi Date of acceptance: 12-11-2018 Bol Med Hosp Infant Mex. 2019;76:93-96
E-mail: francocammaratal19 @gmail.com DOI: 10.24875/BMHIME.M19000058 www.bmhim.com

2444-3409/© 2018. Hospital Infantil de México Federico Gémez, published by Permanyer México SA de CV, all rights reserved.

93


mailto:francocammarata19%40gmail.com?subject=
www.bmhim.com
http://dx.doi.org/%2010.24875/BMHIME.M18000028
http://dx.doi.rg/10.24875/BMHIME.M19000058
http://crossmark.crossref.org/dialog/?doi=10.24875/BMHIME.M19000058&domain=pdf

94

Bol Med Hosp Infant Mex. 2019;76

Introduction

A ring chromosome occurs after a rupture in both
arms of a chromosome, followed by the fusion of the
broken ends to complete the ring."® Although infre-
quent, this type of cytogenetic alteration has been
described in each human chromosome.* The clinical
characteristics observed in this alteration vary depend-
ing on the number and function of the genes that pres-
ent deletion, duplication, and stability of the ring.’

Ring chromosome 13 is an infrequent cytogenetic
alteration first described in 1968 by Lejeune et al.?® It
has an estimated incidence of 1 in 58,000 live births"%¢
and is more common in females (60%).6 Most of the
cases reported in the literature are de novo,"? although
hereditary cases have been reported as well." Clinical
characteristics include intrauterine growth retardation,
neural tube closure defect, alterations in the central
nervous system,’ seizures,® psychomotor development
delay,®> moderate to severe cognitive deficit, growth
deficiency, microcephaly,-35¢ ocular alterations, hipoa-
cusia,® facial dysmorphism characterized by high
anterior hairline, hypertelorism, down slanted palpebral
fissures, broad nasal bridge, thin lips and microstomia,
in addition to congenital heart disease,®® genital alter-
ations in males that include cryptorchidism and hypo-
spadias,">% anal atresia,® and thumb hypoplasia'
(Table 1). These characteristics are similar or more
serious®®’ than those observed in the carriers of the
long arm deletion of chromosome 13.

The clinical severity found in cases of ring chromo-
some 13 is broad.?® The loss of genes from 13g34 can
contribute to the phenotype.® However, the geno-
type-phenotype correlation has not been identified.?

The present work aims to report a case of ring chro-
mosome 13 and the different clinical findings that can
guide its diagnosis, as well as highlighting the impor-
tance of providing an interdisciplinary medical evalua-
tion and adequate genetic counseling.

Clinical case

A male patient of 8 months of age was evaluated for
presenting psychomotor development delay, short stat-
ure, microcephaly, facial dysmorphia, and penoscrotal
hypospadias.

At the time of conception, the father was 23, and the
mother was 19 years old, both healthy and non-consan-
guineous. The patient is the product of the first preg-
nancy of the mother, who was treated for urinary tract
infection in the sixth month. The patient had a prenatal

Table 1. Clinical findings of ring chromosome 13
syndrome

Findings in literature’->°5

Findings in the patient
(12 months of age)

Neural tube closure defect
Intrauterine growth delay

Low height

Nervous system alterations
Microcephaly

High anterior hairline

Frontal prominence

Eye disorders

Hypertelorism

Down slanted palpebral fissure

Wide and depressed nasal bridge

+ | + I | | ST T T T N | I

Thin lips

Microstomia

Prominent incisors NS
Hearing loss +

Prominent auricular pavilions -

Hypothyroidism -
Congenital heart disease +
Renal alterations +

Ambiguous genitalia =
Hypospadias +

Cryptorchidism -

Anal atresia -
Thumb hypoplasia +
Cognitive deficit NS
Delay in language +
Autism NS
Seizures =

Retinoblastoma -
Decreased survival NS

+, present; —, absent; NS, not specified (finding limited by age).

diagnosis of intrauterine growth retardation. The patient
was born by cesarean section at 35 weeks of gestation,
without complications, with a birth weight of 2,200|g
(standard deviation [SD]: -2.7) and a size of 45-cm
(SD: -4.1).



At 12 months of age, the patient was 67 cm (SD: -3.6)
of size, 6.9 kg (SD -3.6) of weight, and 39.5 cm (per-
centile < 3) of head circumpherence. The patient pre-
sented microcephaly, high anterior hairline, broad and
prominent frontal region, broad and depressed nasal
bridge, bulbous nasal tip, short columella, cupid shaped
upper lip, and thick lower lip, microstomia, micrognath-
ia, and short neck (Fig. 1A). A normal-expandable
thorax with a systolic murmur, depressible, and
non-painful abdomen was detected. At the genital level,
he presented penoscrotal hypospadias. Bilateral hypo-
plasia of the thumbs was evidenced. The patient was
neurologically active with adequate muscle tone.

Computerized axial tomography showed lissenceph-
aly. The evaluation by ophthalmology found no refrac-
tive errors or alterations in the anterior segment, lens,
or fundus. The study of auditory evoked potentials in
the brainstem was abnormal on the right side, suggest-
ing sensorineural hearing loss; the study was normal
on the left side. The transthoracic echocardiogram
showed small ostium secundum interatrial communica-
tion without hemodynamic repercussion. Renal ultraso-
nography revealed a left ectopic kidney, with left renal
pyelectasis, and bilateral renal microlithiasis. The X-ray
of the hand showed hypoplasia of the thumb (Fig. 1B).
The cytogenetic study of the patient showed 46, XY, r
(13) in 30 cells analyzed (Fig. 1C). The parents did not
present chromosomal alterations.

The clinical evolution of the patient was satisfactory,
despite having mild anemia and recurrent respiratory
infections that warranted hospitalizations at 14 and
17 months of age. Thyroid profile controls, as well as
other biochemical parameters, were within average
values.

Discussion

Three different types of ring chromosome 13 syn-
drome have been described, according to the location
of the cut-off points on the long arm of chromosome 13
during the formation of the ring chromosome.?® The
first group is the most frequent?® and involves the loss
of segments 13934 and 13q33.28 It is characterized by
a cognitive deficit, microcephaly, frontal prominence,
hypertelorism, depressed nasal bridge, protruding inci-
sor teeth, large auricular pavilions?, and growth retar-
dation®. The second group results from the loss of
segments 13g32 and 1393128 and is characterized by
the findings of the first group, in addition to aplasia of
the thumbs and feet, genital anomalies, anal atresia,
and ocular malformations. Finally, the third group
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Figure 1. A: Patient with microcephaly, scarce hair.with
high anterior implantation, broad frontal region, bulbous
nasal tip, and microstomia. B: X-ray of the hand where
thumb hypoplasia is observed. C: Cytogenetic| study
indicates both sex chromosomes (X and Y), in addition to
the two chromosomes 13, one of them in ring (r13).

results from the loss of segment 13g21 and presents
retinoblastoma as a characteristic finding.?

Microarray assays have been useful to define-the
cut-off points and size of the deletion.® Although-=this
type of analysis was not available, the clinical findings
suggest that the patient would belong in the second
group due to hypospadias and hypoplasia of -the
thumbs.

Hypothyroidism has occurred in patients with ing
chromosome 13.2 This alteration was excluded |in“the
present case with neonatal screening and two subse-
quent controls. Hearing loss and language delay‘are
common findings,® which were observed in the patient.
Furthermore, in some cases, autism has been:-de-
scribed and associated with other neurological|disar-
ders, such as cognitive deficit and seizures.! Due to-the
young age of the patient, some of these findings could
not be determined. The medical follow-up is necessary
to rule out and treat, as far as possible, the findings
that may arise given the varied form of clinical presen-
tation of this condition.

Patients with deletions of the long arm of chromo-
some 13 may have ambiguous genitalia or hypospadi-
as, which suggests that essential genes for genital
development are found in this region.? Moreoverp F7
and F10 genes, which code for coagulation factors: VIl
(FVIl) and X (FX), respectively, are located in 13g34.
Therefore, the levels of FVII and FX in patients with=ring
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chromosome 13 can be found diminished up to 50% in
comparison with an individual without this alteration, for
which these patients can present with decreased coag-
ulation times.®

Prenatal diagnosis is infrequent. Cases have been
reported through amniocentesis studies in patients with
a neural tube closure defect.® In the present case,
although no prenatal diagnosis was conducted, intra-
uterine growth retardation can be associated with the
presence of a chromosomal disorder.

The clinical characteristics of this condition are var-
ied. Therefore, an interdisciplinary medical evaluation
is recommended. This case corresponds to a de novo
ring chromosome 13 since the cytogenetic studies per-
formed on the parents were normal. However, the risk
of germinal mosaicism, which recurrence is up to 1%,
must be considered in both parents.'® Consequently,
adequate and timely family genetic counseling will be
provided. Finally, a thorough prenatal evaluation is rec-
ommended to prevent alterations in future pregnancies
of the parents.
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