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Silver-Russell syndrome and Turner syndrome in a girl with short stature treated

with growth hormone - case report
Zespot Silvera-Russella i zesp6t Turnera u dziewczynki niskorostej leczonej hormonem wzrostu —

opis przypadku
Beata Wikiera, Julita Nocoh-Bohusz, Anna Noczyriska

Department and Clinic of Endocrinology and Diabetology for Children and Adolescents, Wroclaw Medical
University, Polska

Abstract

Introduction: Silver-Russell syndrome (SRS) is a rare condition, affects one in 100,000 births. Turner syndrome (TS) is a chromosomal
disorder, with an incidence of one in 2,500 females. Patient with SRS and mosaic 45, X/46,X,del(X) karyotypes can have a wide range
of phenotypic manifestations.

The aim of this article is to present a case report of a patient with an extremely rare and not reported so far genetically confirmed
diagnose of Silver-Russell syndrome and Turner syndrome.

Case report: The patient is a 9-years old girl who had a karyotype of 45,X on prenatal amniocytes. After delivery she was small for
gestational age and her phenotype was quite consistent with Russell-Silver syndrome: characteristic dimorphic facial skeleton with
a triangular face with prominent forehead, thin nose, hypotonia and hemihyperthrophy. The girl was admitted to hospital due to short
stature and deep body weight deficiency. Skin fibroblast and DNA analysis showed mosaic karyotype 45,X[14]/46,X,del(X)(p21.2)
and hypomethylation of a gene H19 located on chromosome 11p15. At present the patient is treated with growth hormone in our
clinic with good therapeutic results.

Conclusions: The diagnosis of one genetic disorder does not rule out the possibility of a second genetic disease. Early diagnosis of
coexistence of two different genetic syndromes, although very difficult, may help with quickly, appropriate therapy for patients and
prevent them from developing serious complications.

Key words:

growth hormone, Turner syndrome, Silver-Russell syndrome.

Streszczenie

Woprowadzenie: Zespo6t Silvera-Russella (SRS) jest rzadka choroba, wystepujaca z czestoécig 1 na 100 000. Zespét Turnera (TS) jest
zaburzeniem chromosomalnym, ktéry dotyka 1 na 2500 kobiet. Pacjentka z SRS i mozaikowym kariotypem TS 45,X/46,X,del(X)
moze prezentowac szeroki zakres zmian fenotypowych.

Celem niniejszego artykutu jest przedstawienie opisu przypadku pacjentki z niezwykle rzadka i nieopisana do tej pory koicydencja
genetycznie potwierdzonych SRS i TS.

Opis przypadku: Pacjentka to 9-letnia dziewczynka z kariotypem 45,X w prenatalnym badaniu amniocytéw. Po porodzie stwier-
dzono niedob6r masy ciata w stosunku do wieku ciazowego oraz fenotyp zblizony do fenotypu SRS: charakterystyczna dymorficzng
tréjkatna twarzoczaszke z wydatnym czotem, cienkim nosem oraz hipotonie i przerost potowiczy. Dziewczynka zostata przyjeta do
kliniki z powodu niskiego wzrostu i glebokiego niedoboru masy ciafa. Analiza fibroblastéw skéry i DNA wykazata mozaikowy kariotyp
45,X[141/46,X,del(X)(p21.2) oraz hipometylacje genu H19 zlokalizowanego na chromosomie 11p15. Obecnie pacjentka leczona jest
hormonem wzrostu z dobrym wynikiem terapeutycznym.

Whioski: Rozpoznanie jednego zaburzenia genetycznego nie wyklucza mozliwosci wystepowania drugiej choroby genetyczne;j.
Woczesne rozpoznanie wspdlistnienia dwéch réznych zespotéw genetycznych, cho¢ bardzo trudne, moze poméc w szybkim, odpo-
wiednim leczeniu pacjentéw i uchroni¢ ich przed powaznymi powikfaniami.
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Introduction

Silver Russell syndrome (SRS) represents a clinically and
genetically heterogeneous congenital disorder and its preva-
lence is estimated as high as 1/100 000 population. Silver-Rus-
sell syndrome was described for the first time by Silver in 1953
and then by Russell in 1954 [1]. The epigenetic abnormality of
chromosome 11p15.5 was confirmed in 30-60% patients with
SRS. About 7-10% patients with SRS carry maternal uniparental
disomy of chromosome 7 [1, 2]. Primary features are: prenatal
growth retardation, short stature, and facial dysmorphism with
triangular face, relative macrocephaly and body asymmetry.
Clinical diagnosis of SRS remains difficult in spite of the con-
stantly expended knowledge about non-specific features as
cryptorchidism, cafe-au-lait skin spots and short arms. The diag-
nostic criteria of disease are still unclear [3]. Furthermore some
facial characteristic become attenuated as the patients grows
up. Finally some of the typical features of SRS overlap with those
of other syndromic intrauterine growth restriction disorders [2—4].

Turner syndrome (TS) occurs in one in 2500 live-born females
and is associated with characteristic features such as growth re-
tardation and gonadal dysgenesis. Some abnormalities, such as
webbed neck, lymphedema of the hands and feet, skeletal abnor-
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Figure 1. The photo of the patient with Silver-Russell syndrome
and Turner syndrome aged 3.5 years
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malities, renal malformations and cardiac defects are less com-
mon [5]. TS is characterized by a great variability of clinical mani-
festations caused by a total or partial loss of X-chromosome or its
structural aberrations. Approximately half of individuals with TS
have X monosomy (45,X) and the rest of the patients have struc-
tural abnormalities or mosaicism such as 46,X,i(Xq), 45,X/46,XX
and other variants [6]. Because of short stature, delayed puberty,
increased risk of cardiovascular disease, osteoporosis and in-
creased predisposition to develop autoimmune disorders in girls
with TS, it is very important to make a diagnosis as quickly as
possible [5, 6]. The coexistence of two genetic disorders is rare
but not impossible and therefore we should be vigilant.

Case report

The patient, a 9-year-old girl, was born from the third preg-
nancy after 35 weeks of gestation by caesarean section due to
intrauterine growth retardation (IUGR) with fetal distress. The
birth weight was 1200 g (-3 SD), length was 38 cm (-3,2 SD),
occipitofrontal head circumference was 30 cm (10 pc). Apgar
scores at the fifth minute were 8. The pregnancy was compli-
cated by viral infection in mother in the first trimester and vaginal
bleeding in the third trimester. The parents were healthy, young
and unrelated (mother 29 and father 32 years old). The mater-
nal medical history was negative for smoking, drug and alcohol
abuse. The family history did not show any congenital anomaly
syndrome or other genetic disease, but the first pregnancy of the
mother ended in miscarriage. On ultrasound examination fetal
biometric parameters, nuchal translucency screening (NT) and
amniotic fluid index (AFl) were normal, but the result of the first
Combined Screening Test result (test PAPP-A) was abnormal,
a prenatal testing was performed. The analysis of amniotic cells
indicated karyotype 45,X.

At 8.5 month of age, the girl was referred to our department,
with the diagnosis of TS. On physical examination: height was
64 cm (2,5 SD ), weight was 4,1 kg (-3.9 SD), head circumfer-
ence 44 cm (25-50 c). The general appearance was not compat-
ible with TS, and there were several SRS-like somatic features
such as: triangular face, relative macrocephaly, small mandible
and the second and third toe syndactyly. There was also failure
to thrive and feeding problems. Gastroenterological examination
did not confirm any pathology of the digestive tract, and celiac
disease was excluded.

Chromosome analysis on 22 metaphase cells from cul-
tured peripheral blood lymphocytes indicated a mosaic Turn-
er syndrome: mos45,X[14]/46,X,del(X)(p21.2)[6]. ish del(X)
(p22.3p22.3)(pter-). FISH analysis excluded Y-chromosome-
specific sequences. Due to the suspicion of SRS methylation-
specific multiplex ligation-mediated PCR analysis (MS-MLPA)
was used. Molecular study for hypomethylation of the H19 re-
gion of 11p15.5 chromosome was positive. The karyotypes of
the parents were normal.

At the age of 2.5 growth and general development were
retarded with the length of 81.2 cm (-4 SD), weight of 7.85 kg
(-4.12 SD). Physical examination showed the characteristic ab-
normalities for SRS such as triangular-shaped face, frontal boss-



Patient with Silver-Russell syndrome and Turner syndrome
Pacjentka z zespolem Silvera-Russella i zespolem Turnera
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ing, narrow lips, down-turned corners of the mouth, high palate,
and limb asymmetry (right lower limb was shorter; Fig. 1). Gross
motor delay was still visible in spite of the intensive rehabilita-
tion with Vojta and Bobath methods. The patient started sitting,
walking and talking at 13, 21, 24 months of age, respectively.
She had adenoid hypertrophy and hypoacusis. The horseshoe
kidney was diagnosed with the ultrasound examination of the ab-
dominal cavity and scintigraphy of urinary tract. The heart echo
scan revealed bicuspid aortic valve with no other intracardiac or
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extracardiac congenital malformations. MRI of the brain was nor-
mal. The biochemical and hormonal parameters did not exceed
the limits of the norm except for high FSH levels (23.3 1U/l). Bone
age was 2.5 at the age of 3.5 years.

From the age of 4 the patient is treated with daily injections
of growth hormone at a dose of 0.05 mg/kg of body weight with-
out complaint. As the result the growth rate was accelerated.
Before therapy growth velocity was 6 cm/year and increased to
9.3 cm/year during the first year of treatment. She has now com-
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Figure 2. The growth of the patient with Silver-Russel syndrome and Turner syndrome plotted on growth chart of healthy girls.

The arrow indicates the start of growth hormone treatment
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pleted the fifth year of treatment maintaining a good growth rate
(8.5 cm/year; Fig. 2).

The patient is making steady progress in development.
Mental acuity is at lower level than a child of the same age, vi-
sual analysis and synthesis are poor. She attends the integra-
tion class and implements a lower level of education. The child
is cheerful and willing to perform a test. Laboratory results are
consistently correct.

Discussion

The genetic background of TS is highly variable. The most
frequent occurring karyotype is 45,X. The mosaic TS occurs in
only 30% of all patients with TS. There is not a clear genotype/
phenotype correlation in TS, but girls with mosaic TS who have
a normal cell line tend to exhibit milder phenotypes [7]. Typical
phenotypic features of TS are not the same as the character-
istics for the SRS but sometimes phenotypic features of both
genetic disorders may overlap. Our patient’s phenotype fits the
SRS spectrum better that of TS. The features association with the
SRS have been described in many genetic abnormalities such
as autosomal dominant or autosomal recessive and X-linked
inheritance, chromosome rearrangements like maternal disomy
(UPD 7) but the most cases of SRS being sporadic [2-4].

We report on the first case of SRS diagnosed as a hypo-
methylation of the H19 region of 11p15.5 chromosome in a mo-
saic TS. Blick and Gicquel have found the same hypomethyl-
ation of the H19 in SRS like in our patient [8]. The 11p15 region
is also associated with the Beckwith Wiedeman syndrome. In
many cases the overgrowth is asymmetric leading to hemihyper-
trophy. Authors hypothesized that the growth abnormality and
asymmetry in both disorders might be caused by dysregulation
of the same gene. H19 hypomethylation can provided from iso-
lated asymmetry to the full clinical spectrum of SRS. In the study
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