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Abstract

Introduction: Ring chromosome 18 is a rare chromosomal disorder, and its association with Prader-Willi syndrome (PWS) is an ex-
tremely unusual condition. We described the clinical and biological profile of this association and highlighted the management of this
case through GH therapy. To the best of our knowledge, this is the first reported association in the literature.

Case presentation: This report discusses a case of a 9-year-old child diagnosed with both PWS and ring 18 syndrome at the age of
3 years. The diagnosis of Prader-Willi syndrome with ring chromosome 18 was established using CGH ARRAY technique. It showed
the absence of expression of paternal chromosome 15 in the 15q11-q13 region, and a karyotype showing ring chromosome 18 ac-
cording to the formula: 46. XX (37)/46. XX r(18) (p11.3 ;q23) (27).

Conclusions: Our case contributes to a better understanding of the clinical presentation of complex aberrations of chromosome 18
and that of PWS. The main common clinical features of this association were a moderate dysmorphic syndrome, hypotonia, grade Il
obesity with severe OSA, mild cognitive deficit with learning difficulties, and a discreet scoliosis. Diagnosis and management of this
complex disorder require a multidisciplinary approach. The primary focus for those patients is to enhance their quality of life and

prevent any potential complications.
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Introduction

Prader-Willi syndrome (PWS) is a complex genetic disorder,
characterised by neonatal hypotonia, leading to sucking diffi-
culties. Its evolution is characterised during childhood by a de-
lay in psychomotor acquisition, hyperphagia, and weight gain.
It is considered as a rare disease, due to a defect in chromo-
some 15, specifically the 15g11-g13 region. Deletion affecting
the paternal chromosome region is the most common anomaly,
leading to a loss of function [1].

This genetic anomaly can be isolated or associated with
other chromosomal abnormalities, such as in our case. To the
best of our knowledge, we report the first case of an associa-
tion of parental 15g11-g13 region deletion and ring chromo-
some 18. Ring chromosome 18 syndrome is another rare ge-
netic disorder. It is due to chromosome 18q deletion, which is
usually characterised by growth retardation, hypotonia, mental
retardation, and other manifestations depending on the point of
rupture and therefore on the quantity of lost genetic material [2].

In this paper, we aimed to describe the clinical and biologi-
cal profile, challenges, and the role of growth hormone (GH)
therapy in the first described association of Prader-Willi and ring
chromosome 18 syndrome in a child.
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This consent has been documented and is available upon re-
quest.

The research was conducted in accordance with the prin-
ciples outlined in the Helsinki Declaration of 1964 and its later
amendments.

Case report

We report the case of a 9-year-old girl who had a history of
neonatal hypotonia with sucking disorder. She was the daughter
of a third-degree consanguineous marriage and was the eldest
of 3 healthy sisters. She had delayed education and learning
difficulties. During early childhood, she exhibited psychomotor
retardation. She began to sit at the age of one year and started
walking without any support at 2 years old. Additionally, the par-
ents noticed hyperphagia with excessive weight gain.

The diagnosis of Prader-Willi syndrome with ring chromo-
some 18 was established using CGH ARRAY technique. It
showed the absence of expression of paternal chromosome
15 in the 15g11-g13 region, and a karyotype showing a ring
chromosome 18 according to the formula: 46. XX (37)/46.XX
r(18) (p11.3; q23) (27).

At admission, the first clinical assessment revealed a dys-
morphic syndrome: Almond-shaped eyes, acromicria, low im-
planted hair and ears and overlapping teeth, and thin upper lip
(Fig. 1). The patient had a height of 135 cm (+1.4 SD), a weight
of 48 kg (+5.3 SD), and grade 2 obesity, with a body mass in-
dex of 26.33 kg/m? (+5.8 SD) (Fig. 2). The patient was in prepu-
bertal in Tanner stage one, with severe hypoplasia of the labia
minora and clitoris. Bioelectrical impedance analysis showed
45.4% of body fat and an estimated muscle mass of 51.7%.
Bone age was estimated to be around 7 years and 10 months
for a corresponding chronological age of 8 years 6 months.
The biological evaluation revealed a normal hormonal profile
and no abnormalities in the metabolic parameters, and renal
and liver function tests (Table I).

Clinical and ultrasound cardiac assessment was normal.
The abdominopelvic ultrasound showed no abnormalities.
The patient also suffered from nocturnal snoring. The polysom-
nography revealed severe combined sleep apnoea syndrome
with an AHI of 31.8/h including hypopnoea (15.8/h) and central
apnoea (15.2/h), which will be treated with continuous positive
airway pressure. A scoliotic attitude was also noted. Full-spine
radiography (frontal and lateral acquisitions) showed a discrete

Figure 1. The dysmorphic syndrome symptoms observed in our patient: A, B, C) characteristic facial features; D, E) acromicria;
F) dysmorphic syndrome
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Table I. Results of the blood workup

Figure 1. Growth chart showing changes in weight, and height
before, during and after treatment with growth hormone

coronal lumbar tilt (L1-L5), with a Cobb angle measured at
2.49°. Consequently, rehabilitation sessions were prescribed.
The ophthalmological assessment showed a decrease in visual
aculity, so a prescription of corrective eyeglasses was made.

The patient was treated with GH replacement therapy at the
age of 3.5 years. The initial dose was 0.085 mg/kg/day, but
treatment was stopped at the age of 5 years and 3 months
due to financial difficulties [3]. The parents also reported an
improvement of their child’s behaviour and learning problems
during treatment.

Discussion

To the best of our knowledge, we have described the first
case of a child with associated mosaic ring chromosome 18 and
Prader-Willi syndrome. This unique association might be spo-
radic. The clinical features could also result from these 2 chro-
mosomal abnormalities. These syndromes combine several
malformative, metabolic, endocrine, and psychiatric disorders.

Our patient presented with severe neonatal hypotonia,
a universal feature, and the first alarming symptom. It is de-

Parameter Value Range
b TSHus (mUI/l) 1.5 0.35-4.94
1 | FT4 (pmol) 1158 9.01-19.05
- 2 LH (Mui/ml) 0.06
N & FSH (Mui/mi) 1.88
:"' 17B-estradiol (pg/ml) <10
E 1 : Prolactinaemia (ng/ml) 12.58 5.18-26.53
"l =B Cortisol serum morning (ug/dl) 9.4 3.70-19.40
i i HbA,_ (%) 57
-k - AST(UI) 23 5-34
CE " _ AT (UIN) 14 0-55
R T GGT (UI) 15 9-36
. R
N e ﬁ& ALP (UI/)) 215 < 500
I Urea (g/l) 0.37 0.15-0.45
s } Creatinine (mg/!) 5.73 5.7-111
; Albumin (g/l) 42 35-40
g Vitamin D (ng/ml) 22,5 30-70

TSHus — thyroid-stimulating hormone; FT4 — free thyroxine;

LH — luteinising hormone; FSH — follicle-stimulating hormone;

HbA, . — glycated haemoglobin; AST - aspartate-aminotransferase;
ALT — Alanine-aminotransferase; GGT — gamma-glutamyl transferase;
ALP — alkaline phosphatase

scribed in both syndromes [1, 4]. She had multiple admissions
in a Neonatology Department for sucking and feeding difficul-
ties that improved after initiation of GH treatment. This evolution
is in accordance with available data in the literature on mosaic
ring chromosome 18 [5]. Later, the patient suffered from hyper-
phagia and grade Il obesity. The pathophysiology of abnormal
eating habits in patients with this syndrome is poorly elucidated,
manifesting as constant demand for food, uncontrollable hun-
ger, and reduced satiety, which may later be complicated by
morbid obesity and type 2 diabetes [1, 6].

Mentally, most children with these 2 syndromes show a de-
gree of variability, ranging from borderline intelligence to severe
mental retardation [5, 7]. In the case of ring chromosome 18, it
depends on whether the deletion is distal or proximal to 18q [8].
Our patient, who has a more distal deletion, has a moderate
degree of cognitive impairment, confirmed by a neurologist us-
ing the mini mental state examination. Indeed, some studies
have shown severe degrees of mental retardation in patients

© Copyright by Polish Society of Pediatric Endocrinology and Diabetes 2025 37
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Table Il. Clinical comparison between previously reported 18g and 18p deletion syndrome in ring 18 syndrome and our case

[1,3,11,16]

Parameter

189 deletion syndrome

189 deletion syndrome

Prader-Willi syndrome

Very Rare

frequent

Frequent

Very Rare

frequent

Frequent

Very Rare

frequent

Frequent

Our
patient

Hypotonia

+

+

+

Mental retardation

Speech delay

Short stature

+
+
+

+
+
+

Microcephaly

S

Holoprosencephaly

Ptosis

Strabismus

Almond-shaped eyes

Narrow bifrontal
diameter

Flat nose bridge

Wide mouth
with short upper lip

Thin upper lips

Protruding mandible

Dental caries

Large, protruding ears

Low ear implantation

Short neck

Large trunk

Pectus excavatum

Long fingers

ol + |+ |+ |+ ]+ |+

Acromicria

Scoliosis

Aural atresia

Cardiac malformation

Genital hypoplasia

+

Behavioural disorders

+

Autoimmune diseases

+

+: Presence of clinical anomalies and endocrine disorders
—: Absence of clinical anomalies and endocrine disorders
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with proximal deletions of gene 18 and milder forms in patients
with distal deletions of 18q [8].

In terms of facial dysmorphism, this patient had a moderate
dysmorphic syndrome with almond-shaped eyes, thin upper
lip, low hair and ear implantation, overlapping teeth, acromic-
ria, and gonadal hypoplasia. The patient therefore exhibited
a dysmorphism made up of a mixture of the 2 syndromes, but
predominantly of Prader-Willi syndrome, with a minority of ring
chromosome 18, more specifically the deletion of 18q. A par-
ticular feature of our patient is the absence of microcephaly,
which is a very frequent malformation in ring chromosome 18
deletion. Table Il compares the features usually found in both
syndromes and the ones found in our patient.

Other endocrine disorders frequently associated with hy-
pothalamic-pituitary abnormalities are also part of the clinical
picture. Growth retardation due to growth hormone deficiency
is often described in ring chromosome 18 syndrome [5]. Our
patient was always of average height, and at the age of 3 years
and 6 months she benefited from growth hormone treatment.
Early initiation of GH therapy in these children is recommend-
ed, with the main aim of modifying body composition, improv-
ing lipid profile and glucose metabolism, and consequently
preventing morbid obesity and its complications, as well as
improving cognition in patients with Prader-Willi syndrome at
a young age [9, 10]. GH therapy in people with 18q deletions
can also increase linear growth and improve their intelligence
quotient (1Q) [11]. Our patient’'s mother reported a marked im-
provement in her daughter’s speech, walking, and eating dis-
orders under GH treatment, as well as an improvement in her
weight. This finding is in line with the reports that have dem-
onstrated the efficacy GH therapy in patients with Prader-Willi
syndrome [6, 9, 12].

Several anomalies overlap between the 2 syndromes (Ta-
ble Il). A higher risk of scoliosis has been described in both syn-
dromes (around 5 times more frequent than in the general pop-
ulation) [1, 4, 13]. Our patient had mild scoliosis that needed
several rehabilitation sessions. In terms of sleep quality, there
are disturbances to the sleep cycle and/or excessive daytime
sleepiness, and nocturnal respiratory disorders with obstruc-
tive apnoea even in the absence of obesity [1, 2]. Our patient
had severe obstructive sleep apnoea syndrome. Autoimmune
diseases and auditory, cardiac, and cerebral malformations
are also very common in ring chromosome 18, but fortunately
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