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WILLIAMS-BEUREN SYNDROME 
AND COMBINED PATHOLOGY 
IN MONOCHORIAL TWINS 
(LITERATURE REVIEW AND CLINICAL CASE)

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 specifi c 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 specifi c phenotype is associated with a hemizygous microdeletion of the long arm of chromosome 7 at region 
7q11.23. 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 confi rmed by modern molecular cytogenetic methods. Pathologically signifi cant WBS mutations 
include loss of the ELN gene and loss of neighboring genes such as LIMK1, RFC2, BAZ1B, GTF2I, STX1A, CLIP2, GTF2IRD, NCF.

Haploinsuffi  ciency of ELN gene is the main marker of WBS and causes insuffi  cient 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 infl uenced by the reduced expression of fl anking 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 confi rmed by FISH: ish del (7)(q11.23q11.23)(ELN-).
Conclusion. To confi rm 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 confi rmation 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.

Key words: Williams- Beuren Syndrome; Congenital Malformations; Pulmonary Artery Stenosis; Supravalvular Stenosis 
of the Aorta; Hypercalcemia; Nephrocalcinosis; FISH-method; Elastin Gene ELN.

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 
affi  liation of congenital pathology is sometimes diffi  cult 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 
aff ected, 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 



Т. ХIV, № 2(52), 2024
VOL. ХIV, № 2(52), 2024

136

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 haploinsuffi  ciency 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 specifi c 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 suff er from this 
syndrome, as well as in carriers of a balanced chromosomal 
rearrangement aff ecting a part of chromosome 7 (7q11.23). 
It is 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 confi rmed 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]

WBS 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 fi ndings may 
lead to changes in future medical treatments [6].

Clinical manifestations.
Anthropometric indicators. Mild intrauterine 

developmental delay and microcephaly are possible 

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 fi rst 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 diffi  culties caused by dysphagia, 
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gastroesophageal refl ux, 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 
suff ers. Older children may have comorbid psychiatric 
disorders, including intellectual disability, attention defi cit 
hyperactivity disorder, obsessive- compulsive disorder, or 
generalized anxiety disorder [7]. IQ 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 fi ssures, 
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 
specifi cally associated with elastin arteriopathy. In the fi rst 
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 insuffi  ciency (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 signifi cant factor in 
the development of systemic hypertension [6, 11].

According to the results of the study conducted by the 
University of Göttingen (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, fl at feet, clubfoot, valgus 
deformity of the fi rst 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 refl ux, 
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 
a metabolic 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 refl ux esophagitis, hiatal hernia, peptic ulcer of the 
stomach and duodenum, ischemic bowel disease, chronic 
constipation, diverticulitis. [4, 21].

Available scientifi c 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
1. Post-term birth for more than 41 weeks gestation.
2. Failure to thrive/height and weight less than 5th percentile
3. Vomiting or gastroesophageal refl ux
4. Prolonged colic lasting more than 4 minutes irritability
5. Chronic constipation

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

1. Overly friendly personality
2. Hypersensitivity to sound
3. Anxiety
4. Developmental delay or mental retardation
5. Visuospatial problems
6. Delayed speech acquisition, followed by excessive talking

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

1. Bitemporal narrowing
2. Epicanthal folds or fl at nasal bridge
3. Strabismus (present or past)
4. Short nose or anteversion of nares
5. Full cheeks
6. Long philtrum
7. Small, widely spaced teeth
8. Wide mouth
9. Prominent ear lobes
10. Broad brow
11. Periorbital fullness
12. Stellate lacy iris pattern
13. Bulbous or full nasal tip
14. Malar hypoplasia (fl at 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 
WBS 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 confi rm the diagnosis of WBS, 
molecular genetic testing should be performed: search for 
a deletion in the 7q11.23 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 fi rst 
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 profi le without obvious 
congenital heart defects [32]. The age at which WBS is fi rst 
detected has decreased in countries with widespread use of 
modern molecular genetic testing: FISH and chromosomal 
microarray analysis [8, 21].

Diff erential 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 verifi cation of 
the diagnosis. If one of the parents has WBS or is a carrier 
of a balanced chromosomal rearrangement aff ecting 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 insuffi  ciency, 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 fl uid 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].
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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 
WBS but the parent is unaff ected, 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 confi rmed 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 specifi c craniofacial dysmorphisms: epicanthal folds, 
fl at 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 fi fth unplanned 
pregnancy, which occurred against the background of 
chronic feto-placental insuffi  ciency, 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 

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 fi rst 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 fi rst 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 insuffi  ciency of the fi rst 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 insuffi  ciency 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 confi rmed by the FISH method using 
loci of specific markers for chromosome 7: ish del (7)
(q11.23q11.23)(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-specifi c markers for chromosome 7: ELN(7q11.23, red) and EGFR(7p11.2, green); Sets of fl uorescent 
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 hyporefl exia in the children. When assessing the physical 
development according to percentile tables, the weight/height 
of the fi rst 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 defi cit 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 diff erence 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 III. Complication: 
Urinary tract infection of unspecifi ed site. Concomitant: 
Williams- Beuren syndrome. Stenosis of pulmonary artery, 
condition after surgical treatment. Iron defi ciency 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 confi rmed 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 confi rmed by 
FISH in 10-month-old monochorionic dizygotic twins 
demonstrates the combined pathology of different body 

systems. Both children were diagnosed with craniofacial 
dysmorphism (elphic face), delayed physical and 
psychomotor development, pulmonary stenosis, patent 
foramen ovale, arterial hypertension, infantile hypercalcemia, 
hypercalciuria complicated by nephrocalcinosis, eye 
abnormalities (strabismus), accessory spleen.

4. In patients with WBS, determination of genetic 
mutation, its size and origin are important for medical 
genetic counseling. Early detection of 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.

5. Diagnosis, treatment and adaptation of patients with 
WBS require an interdisciplinary team of specialists.
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СИНДРОМ ВІЛЬЯМСА-БОЙРЕНА ТА ПОЄДНАНА ПАТОЛОГІЯ У МОНОХОРІАЛЬНИХ БЛИЗНЮКІВ
(ЛІТЕРАТУРНИЙ ОГЛЯД ТА КЛІНІЧНИЙ ВИПАДОК)

І. В. Ластівка1, В. В. Анцупова2, А. Г. Бабінцева1, О. І. Юрків1, Л. П. Шейко3, Л. І. Брішевац3

Буковинський державний медичний університет1 
(м. Чернівці, Україна),

Національний медичний університет імені О. О. Богомольця2,
Національний університет охорони здоров’я України імені П. Л. Шупика3

(м. Київ, Україна)
Резюме.
У з’язку з широким впровадженням молекулярно- генетичних методів дослідження в практичну охорону здоров’я з’явилася 

можливість діагностувати рідкісні мікроделеційні синдроми у пацієнтів з множинними вродженими вадами розвитку.
Мета дослідження  – представити результати літературного пошуку та продемонструвати клінічне спостереження синдро-

му Вільямса- Бойренау 10-ти місячних монохоріальних близнюків з вродженими вадами розвитку серцево- судинної системи 
в поєднанні з патологією нирок та додатковою селезінкою.

Результати дослідження. Синдром Вільямса- Бойрена (СВБ) – рідкісне вроджене захворювання, що характеризується 
специфічними черепно- лицьовими диморфізмами («обличчя ельфа») та хриплим голосом в поєднанні з ураженням серцево- 
судинної системи, розумовою відсталістю, порушенням опорно- рухового апарату та гіперкальціємією. СВБ зустрічається 
в популяції з частотою 1:7 500-10 000 немовлят.

Наявність особливого фенотипу пов’язують з гемізиготною мікроделецією довгого плеча 7 хромосоми у ділянці 7q11.23. 
Розміри делеції варіюють від 1,5 до 1,8 Mb, та обумовлюють втрату різних суміжних генів. Діагноз встановлюється синдромоло-
гічно та підтверджується сучасними молекулярно- цитогенетичними методами. До патологічно значущих мутацій СВБ відносять 
втрату гену ELN та втрату розташованих поруч таких генів, як LIMK1, RFC2, BAZ1B, GTF2I, STX1A, CLIP2, GTF2IRD, NCF.

Гаплонедостатність гену ELN є основним маркером СВБ та обумовлює недостатність синтезу білка еластину, що призводить 
до розвитку патології серця та судин (еластинові артеріопатії), порушень зв’язкового апарату суглобів, аномалій голосових 
зв’язок та шкіри. Гемізиготність LIMK1 пов’язана з порушенням зорово- просторового конструктивного пізнання. Делеція 
гену RFC2 може спричинити дефіцит росту та порушень розвитку. Зниження інтелекту може бути обумовлене мутацією гена 
GTF2I, а гіперкальціємія – мутацією гена BAZ1B. Припущено, що на фенотипічні прояви СВБ також впливає знижена експресія 
неушкоджених генів, фланкуючих з делецією.

Діагностика, лікування та адаптація пацієнтів з СВБ потребує міждисциплінарної команди фахівців.
Наведений клінічний випадок демонструє мультисистемну патологію у 10-ти місячних немовлят з монохоріальної діамніотичної 

двійні, у яких клінічно діагностовано та підтверджено FISH-методом синдром Вільямса- Бойрена: ish del (7)(q11.23q11.23)(ELN–).
Висновок. Для підтвердження генетичної складової при вродженій мультисистемній патології необхідно використовувати 

сучасні молекулярно- генетичні методи діагностики. Визначення генетичної мутації, її розміру та походження є важливим для 
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медико- генетичного консультування. Рання верифікація СВБ дає можливість скласти індивідуальний прогноз щодо життя та 
розвитку дитини, а також своєчасно визначити оптимальні шляхи лікування та адаптації; надавати консультативну допомогу 
батькам при плануванні наступного народження дітей у родині.

Ключові слова: синдром Вільямса- Бойрена; вроджені вади розвитку; стеноз легеневої артерії; надклапанний стеноз 
аорти; гіперкальціємія; нефрокальциноз; FISH-метод; ген еластину ELN.
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