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Summary

The widespread introduction of molecular genetic research methods into health care practice has made it possible to diagnose rare
microdeletion syndromes in patients with multiple congenital malformations..

Aim of the study is to present the results of a literature search and demonstrate a clinical observation of Williams-Beuren
syndrome in 10-month-old monochorionic twins with congenital malformations of the cardiovascular system in combination
with kidney pathology and an additional spleen.

Results. Williams-Beuren syndrome (WBS) is a rare congenital disorder characterized by specific craniofacial dysmorphisms
(elphic face) and a hoarse voice in combination with cardiovascular damage, mental retardation, musculoskeletal disorders, and
hypercalcemia. WBS occurs in the population with a frequency of 1:7,500-1000 infants.

The presence of a specific phenotype is associated with a hemizygous microdeletion of the long arm of chromosome 7 at region
7911.23. The size of the deletion varies from 1.5 to 1.8 Mb and results in the loss of several neighboring genes. The diagnosis is
made syndromologically and confirmed by modern molecular cytogenetic methods. Pathologically significant WBS mutations
include loss of the ELN gene and loss of neighboring genes such as LIMK1, RFC2, BAZ1B, GTF2I, STX1A, CLIP2, GTF2IRD, NCF.

Haploinsufficiency of ELN gene is the main marker of WBS and causes insufficient synthesis of elastin protein, which leads
to development of pathology of heart and blood vessels (elastin arteriopathy), disorders of connective apparatus of joints,
abnormalities of vocal cords and skin. LIMK1 hemizygosity is associated with impaired visual-spatial constructive cognition.
Deletion of the RFC2 gene can cause growth retardation and developmental delay. Reduced intelligence can be caused by
a mutation of the GTF2I gene and hypercalcemia by a mutation of the BAZ1B gene. The phenotypic manifestations of WBS are
also thought to be influenced by the reduced expression of flanking intact genes.

The diagnosis, treatment, and adjustment of patients with WBS require an interdisciplinary team of specialists.

The presented clinical case demonstrates multisystem pathology in 10-month-old monochorionic dizygotic twins in whom
Williams-Beuren syndrome was clinically diagnosed and confirmed by FISH: ish del (7)(q11.23q11.23)(ELN-).

Conclusion. To confirm the genetic component in congenital multisystem pathology, it is necessary to use modern molecular
genetic diagnostic methods. Determination of genetic mutation, its size and origin is important for medical genetic counseling.
Early confirmation of the WBS allows to make an individual prognosis of the child’s life and development, as well as to determine in
time the optimal methods of treatment and adaptation, and to advise the parents in planning the next birth of children in the family.
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Introduction

In connection with wide implementation of molecular
genetic research methods in practical medicine, it became
possible to diagnose rare microdeletion syndromes in
patients with congenital malformations (CM) of the
cardiovascular system and kidney pathology. From the
genetic point of view, CM represent a heterogeneous
group and can occur in the form of isolated, systemic and
multiple defects of different etiology. The nosological
affiliation of congenital pathology is sometimes difficult to
recognize at an early age, therefore the presence of multiple
congenital malformations, intrauterine hypotrophy;
characteristic stigmata of dysembryogenesis are indications
for examination by a geneticist. Timely diagnosis of genetic
syndromes helps parents to learn about the prognosis of the
disease, get a recommendation for the next pregnancy.
Doctors receive information about the expediency and
conditions of surgical intervention, possible complications
and determine the tactics of further management of the
patient [1-4].

Aim of the study is to present the results of a literature
search and demonstrate a clinical observation of Williams-
Beuren syndrome in 10-month-old monochorionic twins with
congenital malformations of the cardiovascular system in
combination with kidney pathology and an additional spleen.

Definition. Williams-Beuren syndrome (WBS;
OMIM #194050) is a genetic syndrome that results
from a hemizygous deletion of chromosome 7q11.23
and includes a specific phenotype: «elphic face»,
congenital heart defects (supravalvular aortic stenosis,
stenosis of the peripheral pulmonary arteries), mental
retardation, endocrine disorders (infantile hypercalcemia,
hypothyroidism), dentomandibular anomalies [4-6].

Epidemiology. The frequency of the disease is
1:7,500-10,000 newborns in representatives of all ethnic
groups and nationalities. Boys and girls are equally
affected, but males are more likely to have severe heart
disease, especially supravalvular aortic stenosis [4, 7, 8].

History. J. Williams in 1961 and A. Beuren in 1962
independently described the syndrome. J. Williams selected
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from his patients children with similar defects of the
cardiovascular system, with characteristic appearance and
mental retardation; Beuren described a similar syndrome
with additional features of dental anomalies and peripheral
pulmonary artery stenosis [4, 9].

Etiopathogenesis. The genetic cause of WBS was
discovered in 1993. The disease is associated with a deletion
of chromosome 7q11.23, which is located in the WBS
critical region (Fig. 1) and is frequently rearranged due
to the presence of large complex segmental duplications
called low-copy repeats (LMRs). The total deletion
size in WBS ranges from 1.5 to 1.8 Mb. The lost region
can span approximately 28 genes. Phenotype-genotype
correlations for WBS are known for the following genes
ELN - cardiovascular pathology; LIMK1 — impaired
visuospatial cognition; GTF2I — reduced intelligence;
STX1A — neurotransmitter release and insulin secretion;
BAZ1B - BAZ1B protein that binds vitamin D receptor;
CLIP2 — impaired cerebellar function; GTF2IRDI -

craniofacial features; NCF —reduced risk of hypertension [7,
8, 10-12]. It has been studied that haploinsufficiency of genes
in WBS syndrome leads to typical facial dysmorphism, oral
anomalies, as well as anomalies in the development of
the kidneys and gastrointestinal tract [13]. No evidence
of association of specific symptoms with the origin of the
deletion from the father or mother has been found [14].
Most often, this syndrome is sporadic, so the risk of
having a child with the same disease in families where there
is already a child with WBS is estimated to be low in the vast
majority of cases. The family forms are inherited according to
the autosomal dominant type of inheritance. There is a high
risk of having a child with WBS in people who suffer from this
syndrome, as well as in carriers of a balanced chromosomal
rearrangement affecting a part of chromosome 7 (7gq11.23).
Itis believed that there is a hereditary predisposition to WBS
due to the presence of a genomic variant that can lead to
microdeletions. The hereditary nature is also confirmed by
the presence of identical signs in monozygotic twins [4, 15].

Fig. 1. Chromosome 7q11.23 microdeletion, which is associated with Williams-Beuren syndrome
phenotypes [10]

WABS is a multisystem disorder, but cardiovascular
abnormalities, present in 80 % of patients, are a major cause
of morbidity, disability and mortality [6, 16-18]. Recent
work suggests that elastin deficiency leads to abnormal
circumferential growth of arteries rather than vascular
smooth muscle cell hyperplasia. These new findings may
lead to changes in future medical treatments [6].

Clinical manifestations.

Anthropometric indicators. Mild intrauterine
developmental delay and microcephaly are possible
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with WBS [1, 4, 19]. After birth, babies often have
developmental delay, low height and low body weight
(average 2700 g). A pronounced decrease in the rate of
physical development with this disease is noted early —
in the first 2-3 years of life, in 70 % of children, a poor
increase in body length and weight is observed until the
age of 4, in the future, the rate of linear growth is 75 % of
the norm, a short puberty is noted growth spurt. Height in
adulthood does not exceed 155-160 cm. Poor weight gain
is often due to feeding difficulties caused by dysphagia,
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gastroesophageal reflux, abdominal pain associated with
chronic constipation and/or idiopathic hypercalcemia [19].

Psychomotor development. Neuropsychological
development of such children is significantly delayed.
They begin to walk independently at the age of 2-3 years.
They are characterized by mild neurological disorders
(mild spasticity, poor coordination of movements, muscle
hypotonia); mild signs of cerebral palsy are possible [20].
Perceptual and motor functions are more impaired than
memory and language development. In the first years
of life, children lag behind in language development.
However, by the age of 5-6 years, speech develops,
children talk a lot, but the meaningful side of speech
suffers. Older children may have comorbid psychiatric
disorders, including intellectual disability, attention deficit
hyperactivity disorder, obsessive-compulsive disorder, or
generalized anxiety disorder [7]. 1Q scores vary from 41
to 80, with a mean score of 58 points, which corresponds
to a mild degree of oligophrenia. Intellectual retardation is
often accompanied by impaired balance and coordination
of movements. The emotional sphere is characterized by
friendliness, sociability, anxiety [1, 4].

Head, Face, Teeth. These patients have a peculiar
facial structure (elphic face): broad forehead, bitemporal
narrowing, midline separation of the eyebrows, epicanthal
folds, flat nasal bridge, short nose, anteversion of the
nostrils, broad upper jaw, prominent ears, full cheeks that
are lowered, large mouth with full lips, bulbous or full nasal
tip, small pointed chin, blue eyes, and periorbital fullness
(Fig. 2). Facial features are recognized at 3-4 months of
age and become more pronounced during infancy and early
childhood [1, 4]. Older children are characterized by sparse
dentition. Patients with WBS often have malocclusion,
micrognathia, irregular dental arches, severe crowding or
diastema, hypodontia, microdontia, partial adontia (40 %),
and enamel hypoplasia [13, 21].

Vision and Hearing. During childhood, patients may
have otitis media and visual problems. Blue iris with
star pattern, strabismus (50 %), short palpebral fissures,
amblyopia, refractive errors and pathological tortuosity of
retinal vessels are common [13]. Increased sensitivity to
sound is observed in 90 % of patients with WBS, progressive
sensorineural hearing loss in 63 %; hyperacusis, odynacusia,
auditory allodynia have also been described [5, 8, 22].

Fig. 2. Phenotypic signs of Williams-Beuren syndrome [23]

Cardiovascular system. Damage to the cardiovascular
system in WBS is observed in 53-100 % of cases and is
specifically associated with elastin arteriopathy. In the first
year of life, congenital malformations are diagnosed (most
commonly supravalvular aortic stenosis (55 %) and pulmonary
artery stenosis (60 %)). Other structural anomalies found in
patients with WBS include: ventricular septal defect (8-21 %),
mitral valve prolapse (15 %) and aortic insufficiency (10 %),
aortic hypoplasia [6, 7, 17, 18]. At the age of 2-5 years,
hypertrophic cardiomyopathy is detected, arterial hypertension
often develops (40-50 %) [5, 12, 17]. Non-structural
cardiovascular problems include systemic hypertension, which

occurs in 40-50 % of patients [11, 16]. Renal artery stenosis
occurs in 7-58 % of patients and may be a significant factor in
the development of systemic hypertension [6, 11].
According to the results of the study conducted by the
University of Gottingen (Germany), it is known that the
incidence of sudden death in patients with WBS is 1 in 1,000
patients and is often associated with the use of sedatives or
anesthesia during cardiac surgery. This indicator is 25-100
times higher than in the general population of the same age
[6, 8]. Factors associated with a high risk of cardiac arrest
and death in most cases include bilateral outflow tract
obstruction and coronary artery stenosis [6, 16, 17].
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Musculoskeletal and ligamentous apparatus. Children
with WBS often have diffuse muscle hypotonia and
associated skeletal changes: long neck, low waist, drooping
shoulders; narrow and sunken sternum, kyphoscolysis,
hyperlordosis; X-shaped legs, flat feet, clubfoot, valgus
deformity of the first toe [1, 4]. As a result of connective
tissue dysplasia, inguinal and umbilical hernias, intestinal
and bladder diverticula, rectal prolapse, and joint
hypermobility are common [20]. A characteristic feature
is a creaky voice timbre, which is associated with reduced
elasticity of the vocal cords [21].

Kidneys and Urinary Tract. The following renal and
urinary tract abnormalities have been described in WBS:
bladder diverticula, renal hypoplasia, vesicoureteral reflux,
hypercalciuria, nephrocalcinosis, nephrolithiasis, renal
failure [24]. The risk of structural abnormalities of the
kidneys and urinary tract is 12-36 times higher in WBS
than in the normal population [25, 26].

Endocrine Disorders in WBS include idioaptic
hypercalcemia (in 15-50 % of patients), hypercalciuria
(in 30 %), hypothyroidism, early puberty; Adults may develop
diabetes mellitus. Hypercalcemia contributes to irritability,
vomiting, constipation, and muscle cramps. Hypercalciuria

may be complicated by nephrocalcinosis and nephrolithiasis,
in severe cases with impaired renal function. [5,2 4-26].

Skin and its Appendages. Children with WBS may have
fragile skin, hypoplasia of nails, early graying of hair on
the head [1, 4, 21, 27].

Gastrointestinal Tract. In the first 2 years of life,
children do not eat well, they often have vomiting,
constipation, which is replaced by diarrhea. They are
constantly thirsty. These signs are often combined with
ametabolic disorder: an increase in calcium and cholesterol
in the blood. In the 3rd year of life the somatic condition
of children improves, but the delay in psychomotor
development is more clearly manifested [4, 8, 21].

Abdominal pain syndrome is common in children
with WBS. Among the possible causes of its occurrence
are reflux esophagitis, hiatal hernia, peptic ulcer of the
stomach and duodenum, ischemic bowel disease, chronic
constipation, diverticulitis. [4, 21].

Available scientific sources provide three systems for
evaluation of clinical signs for primary diagnosis of WBS
[28-30]. The table shows the criteria for the syndromic
diagnosis of WBS according to the American Academy of
Pediatrics (2001) [31].

Table

Phenotype scoring system for WBS diagnosis [31]

Growth (Past or Present Evidence)
If 3 of 5 items are checked, score 1 point

Post-term birth for more than 41 weeks gestation.

Failure to thrive/height and weight less than 5th percentile

Vomiting or gastroesophageal reflux

Prolonged colic lasting more than 4 minutes irritability

g |wNE=

Chronic constipation

Behavior and Development.
If 3 of 6 items are checked, score 1 point

Overly friendly personality

Hypersensitivity to sound

Anxiety

Developmental delay or mental retardation

Visuospatial problems

oI |WINE

Delayed speech acquisition, followed by excessive talking

Facial Features
If 8 of 17 items are checked, score 3 points

Bitemporal narrowing

Epicanthal folds or flat nasal bridge

Strabismus (present or past)

Short nose or anteversion of nares

Full cheeks

Long philtrum

Small, widely spaced teeth

Wide mouth

OO NG WIN|=

Prominent ear lobes

10. Broad brow

11. Periorbital fullness

12. Stellate lacy iris pattern

13. Bulbous or full nasal tip

14. Malar hypoplasia (flat cheek bones)

15. Full prominent lips

16. Malocclusion

17. Small jaw

Cardiovascular Problems by EchoCG (a)
If 1 of 2 items are checked, score 5 points

1. Supravalvular aortic stenosis

2. Peripheral pulmonary artery stenosis
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Cardiovascular Problems (b)

If 1 of 3 items are checked, score 1 point
1. Other congenital heart diseases
2. Cardiac murmur
3. Hypertension

Connective Tissue Abnormality

If 2 of 6 items are checked, score 2 points
1. Hoarse voice
2. Inguinal hernia
3. Bowel or bladder diverticula
4. Long neck or sloping shoulders
5. Joint limitation or laxity
6. Prolapse of the rectum

Calcium Studies

If 1 of 2 items are checked, score 2 points
1. Hypercalcemia
2. Hypercalciuria

According to the presented criteria, Williams-Boren
syndrome is unlikely if the score is less than 3; if the score
is >3, FISH analysis should be considered. The mean
WABS score is 9 (standard deviation 2.86). If supravalvular
aortic stenosis is detected, the patient should be referred to
a geneticist for molecular genetic evaluation [31].

Diagnostics. If WBS is suspected, a comprehensive
examination should be performed, including: assessment of
physical and mental development; determination of calcium,
urea nitrogen, creatinine, thyroid-stimulating hormone,
free T3 and T4 hormones, blood sugar levels; otoacoustic
emission/audiogram; fundus examination; echocardiography;
electrocardiograms [21]. To confirm the diagnosis of WBS,
molecular genetic testing should be performed: search for
a deletion in the 7911.23 region by fluorescence in situ
hybridization (FISH). Chromosomal microarray analysis
is a modern diagnostic test that can be used to detect the
deletion and determine its size [7, 18, 21, 32, 33].

Patients with WBS often come to the attention of
specialists in childhood. According to the available
literature, WBS is usually diagnosed in children older
than one year. The average age at diagnosis was about
5 years: 1 year in the case of congenital heart defects
and 10 years in the case of mental retardation and/or
abnormal neuropsychological profile without obvious
congenital heart defects [32]. The age at which WBS is first
detected has decreased in countries with widespread use of
modern molecular genetic testing: FISH and chromosomal
microarray analysis [8, 21]. Patients with WBS often come
to the attention of specialists in childhood. According
to the available literature, WBS is usually diagnosed in
children older than one year. The average age at diagnosis
was about 5 years: 1 year in the case of congenital heart
defects and 10 years in the case of mental retardation and/
or abnormal neuropsychological profile without obvious
congenital heart defects [32]. The age at which WBS is first
detected has decreased in countries with widespread use of
modern molecular genetic testing: FISH and chromosomal
microarray analysis [8, 21].

Differential Diagnosis. It is important to rule out other
disorders of the nervous system that may resemble WBS:
fetal alcohol syndrome, Di George syndrome (22q11.2
deletion), Noonan syndrome, Smith-Magensis syndrome,
Kabuki syndrome, Marshall syndrome. Autosomal

dominant supravalvular aortic stenosis is another condition
that should be excluded because it is a separate disease [7].

Treatment. Effective treatment and monitoring of
children with WBS requires a multidisciplinary approach
and a team of specialists in the following areas

1. Medical and genetic support includes medical and
genetic counseling of families in which there is a patient with
WBS; determination of the genetic defect and verification of
the diagnosis. If one of the parents has WBS or is a carrier
of a balanced chromosomal rearrangement affecting part of
chromosome 7 (7q11.23), prenatal molecular genetic testing
of the fetus is recommended [21, 23, 29].

2. Cardiology and Cardiothoracic Surgery: At
birth, children with WBS often require cardiac care for
supravalvular aortic stenosis, requiring open-heart surgery
by a cardiothoracic surgeon. After surgery, patients should
be closely monitored by a cardiologist because of the risk
of hypertension and arteriopathy, which can also lead to
pulmonary artery stenosis, mitral valve insufficiency, and
renal artery stenosis. Conservative medical measures with
the use of antihypertensive drugs are used to treat arterial
hypertension [5-10, 11, 16-18, 21].

3. Endocrinology: Endocrinologists often treat
hypercalcemia, hypothyroidism, and stunting in patients
with WBS. Because of the risk of hypercalcemia, it is
necessary to modify the diet, increase fluid intake by 50 %
above age requirements, prescribe magnesium supplements,
and, if necessary, use oral corticosteroids or intravenous
bisphosphonates (pamidronate). Patients’ calcium levels
must be carefully monitored, as a low-calcium diet can lead
to rickets. If the child is short, growth hormone treatment may
be helpful. An endocrinologist will regularly monitor glucose
levels and thyroid function. Children with WBS often require
thyroid hormone replacement therapy [7, 19, 21].

4. Nephrology: if a kidney stone develops as a result
of hypercalciuria, it is necessary to consult a nephrologist
for lithotripsy [21, 24-26].

5. Gastroenterology: Referral to a gastroenterologist
is warranted for children who have feeding problems as
they may require an indwelling feeding tube. Treatment
of abdominal pain syndrome is carried out depending on
the causes of its development [5, 21, 23, 33].

6. Dietetics: Babies with feeding problems often need
treatment and consultation with a nutritionist [21].

139



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XIv, Ne 2(52), 2024
voL. xiv, Ne 2(52), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

7. Psychiatry: A psychiatric evaluation is recommended
to determine the need for medication or psychotherapy to
treat co-occurring psychiatric disorders [2, 23].

8. Dentistry and orthodontics: Due to the risk
of malocclusion and dental abnormalities, it is also
recommended to see an orthodontist and/or dentist [13, 21].

9. Support services: due to neurodevelopmental
disorders and intellectual retardation, children with WBS
often require special educational programs, occupational
therapy, physical therapy, speech therapy, and sensory
integration [2, 3, 8, 15]. A hearing and vision test is
recommended for all children with neurodevelopmental
disorders. Children with WBS are at risk for hypermetropia
and recurrent otitis media; therefore, they need routine
testing for hearing and vision loss [2, 3, 8, 13, 15, 22].

10. Obstetrics and Gynecology: Pregnancies of women
with WBS are at high risk of complications. Pregnant
women with WBS undergo comprehensive monitoring of
the cardiovascular and urinary systems due to the high risk
of developing arrhythmia, heart failure, hypertension, and
urinary tract infections. Prenatal fetal ultrasound screening
is recommended for women with WBS [33].

Prognosis of disease. The prognosis is relatively good,
partial social adaptation is possible. The incidence of WBS
is largely determined by the presence of arteriopathy and

congenital heart disease. Patients with WBS can live semi-
independently and are often able to work [7].

In most cases, the syndrome is sporadic, so the risk
of having a child with the same disease in the same
family is considered low. In terms of inheritance, there is
a 50 % chance that parents with WBS will «pass on» the
microdeletion to their children. If a parent has a child with
WABS but the parent is unaffected, the risk of the sibling
developing WBS is low [21].

Case Report. The article presents a rare case of
Williams-Beuren syndrome in monochorionic dizygotic
twins. The clinical case was published with the consent of
the parents in accordance with the principles of bioethics,
as confirmed by the protocol of the Bioethics Commission
of the Bukovinian State Medical University.

Two 10-month-old monochorionic dizygotic twins with
congenital heart defects, renal pathology, additional spleen, and
delay in physical and psychomotor development were referred
to a geneticist by a pediatric neurologist. The girls were found
to have specific craniofacial dysmorphisms: epicanthal folds,
flat nasal bridge, strabismus, short nose with anteversion of the
nostrils, full cheeks, long philtrum, small widely spaced teeth,
wide mouth, broad forehead, periorbital fullness, stellate lacy
iris pattern, bulbous tip of the nose, full lips.

Fig. 3, 4. Phenotypic signs of WBS in monochorionic twins

According to ultrasound, both girls have the following
congenital malformations: stenosis of the pulmonary artery,
patent foramen ovale, and an additional spleen. Blood
biochemistry: hypercalcemia.

Family history. The children were born naturally in
the 37-38th week of gestation from the fifth unplanned
pregnancy, which occurred against the background of
chronic feto-placental insufficiency, second-degree fetal
distress. During the pregnancy the mother was registered
at the maternity clinic. Previous pregnancies resulted
in the birth of healthy children (one boy and two girls).
The age of the mother and father at the time of the twins’
birth is 28 and 29 years, respectively. Parents are healthy.
Before conception the mother did not work, the father
worked as a construction worker. Parents deny bad habits
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and consanguinity in marriage. Heredity on the mother’s
side is burdened by the presence of diabetes mellitus and
oncology on the father’s side.

The medical history: The first twin was born with
a weight of 2050 g, length of 45 cm, head circumference
of 32 ¢cm, and chest circumference of 27 cm. Apgar
score was 8/9 points. The second child of twins was
born with a body weight of 2250 g, body length of 48
cm, head circumference of 31 cm, chest circumference
of 28 cm. Apgar score was 8/9 points. When evaluating
anthropometric indicators, the first child corresponded
to the category of children with low birth weight before
pregnancy, the second child to the category of children with
low birth weight at birth. According to the evaluation of
morpho-functional maturity according to the new Ballard
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scale, the children’s maturity corresponded to the 37th week
of gestation.

In the neonatal period, the first of the twin girls was
clinically diagnosed: «Hypoxic-ischemic encephalopathy,
acute period, CNS depression syndrome; conjugation
jaundice; congenital heart disease: stenosis of the pulmonary
artery (pressure 40 mmHg), open foramen ovale (3-4 mm),
circulatory insufficiency of the first degree; low birth weight
before pregnancy; 1-st of the twins». The second of the
twin girls was diagnosed with: «Signs of hypoxic-ischemic
encephalopathy, acute phase, CNS depression syndrome;
mucopurulent conjunctivitis of both eyes; conjugation

jaundice; congenital heart disease: stenosis of the pulmonary
artery (pressure 32 mmHg), open foramen ovale (3-4 mm);
circulatory insufficiency of the 1st degree; the 2nd of twins».

Williams-Beuren syndrome was suspected based on
clinical data, craniofacial dysmorphisms, and portrait
diagnosis using the Face2Gene program.

The diagnosis was confirmed by the FISH method using
loci of specific markers for chromosome 7: ish del (7)
(911.23911.23)(ELN) (Fig. 5, 6). Chromosomal microarray
analysis is recommended to determine the size of the
deletion and the lost genes.

Fig. 5, 6. The result of a molecular cytogenetic study of the peripheral blood of twins (FISH)

Locus-specific markers for chromosome 7: ELN(7911.23, red) and EGFR(7p11.2, green); Sets of fluorescent
labels used: MetaSystems; Number of metaphases analyzed for each label mixture: 20

Treatment and rehabilitation.

Cardiologist and heart surgeon. The 1st of the twin girls was
operated at the age of 10 months — dilatation of the ascending
aorta and dilatation of the ring and trunk of the pulmonary
artery. The 2nd of the twin girls was operated at the age of 1
year — ascending aortoplasty was performed. After surgery,
the girls were followed by a cardiologist. At the age of 1 year
and 1 month the children were hospitalized in the cardio-
rheumatology department because of signs of heart failure due
to residual pathology after surgical correction of heart defects
and delayed physical development.

Pediatric neurologist. Observation of twins regarding
delayed psychomotor development.

Pediatrician. Consultation of twins at the age of 1 year and
2 months. The mother complained about the children’s rapid
fatigue, poor appetite, and delayed physical and statokinetic
development. Physical examination revealed severe hypotonia
and hyporeflexia in the children. When assessing the physical
development according to percentile tables, the weight/height
of the first child was 6680 g/67 cm (-2DS), the parameters of
the second child were 6980 g/68 cm (-2DS).

Nephrologist. The children were admitted to the
Nephrology Department of the Children’s Hospital for
inpatient treatment at the age of 1 year and 3 months with
complaints of lethargy, poor appetite, and low-grade fever.
The children’s condition on admission was considered
moderate due to intoxication, urinary and anemic syndromes.
Children drink up to 300 ml of liquid, infant formula—up to
100 ml every 3 hours.

At the time of examination of twins: children with the
correct asthenic physique, weight deficit up to 15 %, restless
and capricious. The skin is clean, pale, the tongue is covered

with a white layer, the eyelids are slightly swollen, and the
peripheral nodes are not palpable. Specific craniofacial
dysmorphisms («elphic face») are present. Breath sounds are
heard above the lungs and are evenly distributed throughout
the lungs. Heart sounds are rhythmic, diminished, systolic
murmur. The liver is at the edge of the arc; the abdomen is
palpable, Pasternatsky’s symptom is positive; the urine is
yellow with an unpleasant odor; the stools are normal.

The biochemical blood test. Both twins had elevated
levels of alkaline phosphatase, phosphorus, calcium, and
lactate dehydrogenase. Urinalysis: revealed leukocyturia,
erythrocyturia, phosphaturia; Escherichia coli was colonized.

Ultrasound of the kidneys showed a difference in size
and moderate hypoplasia. The contours of both kidneys are
deformed, the echogenicity of the parenchyma is increased,
a positive symptom of «hyperechoic pyramids».

Both children had the following clinical diagnosis:
Primary: Chronic kidney disease, stage I11. Complication:
Urinary tract infection of unspecified site. Concomitant:
Williams-Beuren syndrome. Stenosis of pulmonary artery,
condition after surgical treatment. Iron deficiency anemia.
Moderate protein-energy deficiency. Additional spleen.
Nephrocalcinosis.

After the examination and treatment the children were
discharged home with recommendations: observation by
neurologist, cardiologist, nephrologist and family doctor.
In order to determine the dynamics of kidney function and
correct pathogenetic therapy, the children undergo planned
hospitalization in the nephrology department of a children’s
hospital. Children are also examined annually at the Center
for Pediatric Cardiology and Cardiosurgery of the Ministry
of Health of Ukraine and receive recommendations on
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prevention of infective endocarditis and monitoring of the
work of the heart and blood vessels.

Conclusions

1. Williams-Beuren syndrome is a rare disease that
occurs in the population with a frequency of 1:7,500-10,000
babies, characterized by the presence of a special phenotype
and multisystem damage: «elphic face»; congenital defects
of the cardiovascular system; mental retardation; changes in
the musculoskeletal system; hypercalcemia. The diagnosis
is made syndromologically and confirmed by molecular
cytogenetic methods.

2. In connection with congenital heart defects and
taking into account the high frequency of anomalies of the
kidneys and urinary tract in WBS, systematic monitoring
by a cardiologist and a nephrologist with the use of
laboratory and ultrasonographic examination of patients is
recommended.

3. The presented clinical case of WBS confirmed by
FISH in 10-month-old monochorionic dizygotic twins
demonstrates the combined pathology of different body
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CUHJPOM BLIbSAMCA-BOMPEHA TA MOETHAHA IMATOJIOIISA Y MOHOXOPIAJIbBHUX BJIU3HIOKIB
(IITEPATYPHU OIVISIT TA KATHIYHUM BUITAJTOK)

1. B. Jlacmisxa*, B. B. Anyynoea®, A. I'. Babinyesa*, O. I. FOpkie*, JI. I1. Illeixo®, JI. I. Bpiwmesay®

ByKOBHHCHKHIl iep:kaBHUI MeIHYHUIT yHiBepcHTeT!
(M. YepHiBui, Ykpaina),
Hanionaabnuii Mexuunuii yaisepeurer imeni O. O. Boromoabus?,
HaujonaasHuii yHiBepcuTeT 0X0poHH 310poB’ st Yipainu imeni I1. JI. Ilynuka®
(m. KniB, Ykpaina)

Pesrome.

V 3’53Ky 3 IIUPOKUM BIIPOBA/DKEHHSIM MOJICKYJSIPHO-TCHETHYHHX METOIIB JOCIIIDKEHHS B IPAKTHYHY OXOPOHY 30POB’s 3’ IBUIIACS
MO>KJIUBICTB JIIarHOCTYBATH PIAKICHI MIKpOJEIIeLiiHI CHHIPOMH y NALICHTIB 3 MHO)KUHHUMH BPO/DKCHUMH BaJlaMH PO3BUTKY.

Merta gocixKeHHsI — IPEICTaBUTH Pe3yJIbTAaTH JIITEPaTypPHOTO MOLIYKY Ta IPOJEMOHCTPYBATH KIIHIYHE CIIOCTEPEIKEHHS CHHAPO-
My Binbsmca-Boiipenay 10-Ti Mics[MHHX MOHOXOpIiaJIbHUX OJIM3HIOKIB 3 BPOMKEHHMH BaJlaMH PO3BHTKY CEpLIEBO-CYANHHOI CHCTEMHU
B IIO€/IHAHHI 3 IIATOJIOTI€I0 HUPOK Ta JIOJIATKOBOIO CEIIE31HKOIO.

Pesyabraru gociaimkenns. Cunapom Binbsmca-Boiipena (CBB) — pinkicHe Bpo/pKeHe 3aXBOPIOBAHHS, 1[0 XapaKTEePHU3YEThCs
crietuiYHIMH YEPEITHO-ITHIBOBUMHU TUMOpPGizMamu («obidust efib(a») Ta XpUILIAM TOJ0COM B MO€EAHAHHI 3 YPaKCHHSIM CEpLEBO-
CYIMHHOI CHCTEMH, PO3yMOBOIO BiICTAJIICTIO, TOPYIICHHSIM OITOPHO-PYXOBOTO arapary Ta rinepkansiieMiero. CBB 3ycrpivaerses
B nonyssiiii 3 wactororo 1:7500-10 000 HeMOBJISIT.

HasiBHiCTB 0cO0NMBOrO (heHOTHITY OB’ SI3yIOTh 3 FEMI3UTOTHOIO MIKPOJEJIELIE0 JOBroro Iieda 7 XpoMocoMu y nisstHi 7011.23.
Poamipu aeneii Bapitorots Biz 1,5 10 1,8 Mb, Ta 06yMOBIIHOFOTE BTpary pi3HHUX CYMDKHUX TeHIB. J[iarHO3 BCTAHOBITFOETHCS] CHHAPOMOJIO-
TiYHO Ta MiATBEPIKY€ETHCS CYYaCHUMH MOJICKYJISIPHO-IIUTOreHETHYHUME MeToziaMu. Jlo marosoriyHo 3Hauyimux Mytaniii CBb BizHOCSTH
Brpary reny ELN Ta Brpary po3ramoBanux nopyd takux retis, sk LIMK1, RFC2, BAZ1B, GTF2Il, STX1A, CLIP2, GTF2IRD, NCF.

larmonenocrarnicts reny ELN € ocHoBHnM Mapkepom CBB Ta 00yMoBIII0€ HelOCTaTHICTh CHHTE3Y O1JIKa eNIacTHHY, 110 TPU3BONUTD
JI0 PO3BUTKY IATOJIOTIT Cepils Ta CyauH (eJacTUHOBI aprepionarii), MOpyLIeHb 3B’ I3KOBOTO anapary Cyrio0iB, aHOMaJIill TOJIOCOBUX
3B’s130k Ta mikipu. ['emizurorHicts LIMK1 noB’s3ana 3 mHopynieHHsIM 30pOBO-IIPOCTOPOBOTO KOHCTPYKTHBHOTIO IMi3HaHHS. Jleneris
reny RFC2 moxe cipyunnut nediur pocTy Ta nopynieHb po3BUTKY. SHH)KSHHS! IHTEJIEKTY MOKe OyTH 00yMOBJIEHE MyTalli€l0 reHa
GTF2I, a rinepkansliemis — myTauieto rena BAZ1B. [IpunynieHo, oo Ha ¢penorunivni nposisu CBB Takoxk BIumBae 3HMKEHA KCIIPECist
HEYIIKO/DKCHUX TeHIB, (IAHKYIOUHUX 3 JICJICIIIEO.

JliarnocTuka, JTikyBaHHs Ta apanrauis namieHtis 3 CBb norpedye Mk auciuuiinapHoi koMmanan (axiBIiiB.

Hagenenuii KITiHIYHHI BUITATOK AEMOHCTPYE MYJIBTHCHCTEMHY T1aTojIorio y 10-Tr MICSIMHMX HEMOBJIAT 3 MOHOXOPIaIbHOT IaMHIOTHYHOT
JIBiifHI, y IKMX KIIIHIYHO AiarHOCTOBaHO Ta miaTBepmkeHo FISH-mMetonom curnpom Binbsmca-Boiipena: ish del (7)(q11.23q11.23)(ELN).

BucnoBok. [[jis1 mifTBepKEHHsI TEHETUYHOT CKIJIAI0BOT IIPH BPOJDKEHIN MyIBTHCHCTEMHIN IaToIorii He0OXiJHO BHKOPUCTOBYBATH
Cy4acHi MOJIEKYJISIPHO-TEHETHYHI METO/IM A1arHOCTHKU. BU3HaueHHs TeHeTHYHOT MyTallii, ii po3Mipy Ta MOXOJDKEHHS € BaYKIIUBUM IS
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