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Pregnant women were consulted in 
the antenatal fetal care department and 
in the Medical Genetic Center of the Peri-
natal Center of the State Autonomous In-
stitution “Republican Hospital No. 1”. Ex-
pert ultrasound examinations were car-
ried out using a VolusonE8 (GE) device.

The combined screening was carried 
out and calculated in the Astraia program 
in the biochemical laboratory of the Med-
ical Genetics Center. The Astraya pro-
gram contains an algorithm for calculat-
ing the risk of a chromosomal abnormali-
ty (CA), developed by the Fetal Medicine 
Foundation-FMF. BRAHMS Kryptor is 
used to measure biochemical markers of 
the 1st trimester PAPP-A and free beta- 
hCG.

Pregnant women underwent a molec-
ular cytogenetic study of the fetus: inva-
sive prenatal diagnostics (amniocentesis, 
cordocentesis) for chromosomal microar-
ray analysis (CMA).

Chromosomal prenatal microarray 
analysis was carried out in the laboratory 
of molecular pathology “Genomed” (Mos-
cow). Chromosomal microarray analysis 
(CMA, molecular cytogenetic study, mo-
lecular karyotyping) is a test to determine 
structural changes in DNA that result in 
changes in the amount of genetic materi-
al - deletions and duplications.

Chromosomal microarray analysis is 
the recommended first-line test by the 
medical genetics community for diagnos-
ing the causes of congenital malforma-
tions, mental retardation, epilepsy and 

autism, as well as microdeletion and mi-
croduplication syndromes.

Targeted chromosome microarray 
analysis is performed on a Genoscan 
3000 genetic analyzer using low-resolu-
tion microarrays.

Results and discussion. In all cas-
es, the first ultrasound examination did 
not reveal any defects or markers of fe-
tal chromosomal abnormality, and no 
increase in the thickness of the nuchal 
translucency was observed. When con-
ducting combined screening, serum 
markers were within normal limits, indi-
vidual risks for trisomy were low. Patients 
were referred for evaluation after the sec-
ond screening examination with suspect-
ed congenital heart defects and multiple 
malformations.

Pregnant women were diagnosed with 
various conotruncal heart defects and 
thymic hypoplasia, characteristic chang-
es accompanying 22q11.2 deletion syn-
drome. Hypoplasia of the thymus was 
detected by measuring the thymus; a 
transverse measurement of the thymus 
was performed and the thymo-thoracic 
ratio (TTR) was calculated. These preg-
nant women showed a decrease in the 
perimeter of the thymus and a decrease 
in TTO.

All three pregnant women were diag-
nosed with 22q11.2 deletion syndrome; 

Case Presentation 1. Patient D., 27 
years old, this is her first pregnancy. The 
first screening took place in a private 
clinic at 12.3 weeks: no markers of fetal 
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Three cases of 22q11.2 deletion syndrome based on prenatally detected fetal anomalies are 
presented. The possibility of targeted prenatal diagnosis based on identified anomalies is shown.

Microdeletion syndromes are genetic diseases caused by the absence of small sections of 
chromosomes that are not visible under a microscope (microdeletions). Deletion syndrome (DS) 
of chromosome 22q11.2 (22q11.2DS) is a chromosomal aberration resulting from submicrosco-
pic deletion (destruction) of a region of 1.5 to 3 megabases (Mb) in the region of the long arm 
of chromosome 22, which encodes more than 35 genes [1-7]. The incidence of this syndrome 
ranges from 1:3000 to 1:6000. Mortality in the first year of life is about 4% and exceeds the rates 
for children with a similar malformation of the cardiovascular system, but without chromosom-
al microdeletion, aggravated by anomaly of large vessels, hypocalcemia and tracheomalacia. 
It should be noted that 22q11.2 syndrome was previously classified as separate clinical syn-
dromes: Di George syndrome (DGS), Velocardiofacial syndrome (VCFS), Conotruncal anoma-
lies face syndrome (CTAF), Cayler cardiofacial syndrome [2].
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chromosomal abnormality were detected, 
the thickness of the nuchal translucency 
was 1.5 mm.

Combined prenatal screening – 
PAPP-A 2.726, hCG 1.678 MoM, risks 
for three trisomies are low. At screening 
in the 2nd trimester with suspected MVD, 
the patient was sent for examination at 
20.2 weeks to the Perinatal Center. An 
echographic examination of the fetus re-
vealed multiple congenital malformations 
of the fetus. TPS: Common truncus arte-
riosus. Ventricular septal defect. Anom-
aly of facial development: bilateral cleft 
lip and palate. Hypoplasia of the thymus. 
Amniocentesis was performed to conduct 
molecular cytogenetic analysis.

Molecular karyotype (accord-
ing to ISCN 2016): arr[hg19] 
22q11.21(17965842_20177061)x1. 
There is a microdeletion of a region of 
the long arm (q) of chromosome 22 from 
position 17965842 to position 20177061, 
covering the region 22q11.21. Microdele-
tion and microduplication syndromes as-
sociated with imbalance (OMIM): Chro-
mosome 22q11.2 deletion syndrome 
(OMIM: 188400). After confirmation of 
the chromosomal abnormality of the fe-
tus, the prenatal council decided to ter-
minate the pregnancy with pathological 
verification of the diagnosis.

Case presentation 2. Patient Z., 31 
years old. From the anamnesis - 3 mar-
riages, 3 births from previous marriag-
es. The first screening took place at the 
Central Regional Hospital at 11.6 weeks: 
the thickness of the nuchal translu-
cency was 1.9 mm, no markers of fetal 
chromosomal abnormality were iden-
tified. Combined screening – PAPP-A 
0.775, beta-hCG 0.518 MoM, individual 
risks for trisomy are low. After the 2nd 
screening ultrasound, she was sent for 
examination to the Perinatal Center. An 
echographic examination at 20.4 weeks 
revealed multiple congenital malforma-
tions. CHD: double origin of vessels from 
the right ventricle, large high ventricular 
septal defect. Anomaly of facial develop-
ment: bilateral cleft of the upper lip and 
hard palate. Developmental anomaly 
of the musculoskeletal system: postax-
ial polydactyly of both hands. Bilateral 
ventriculomegaly. Hypoplasia of the thy-
mus. Based on the identified changes, 
cordocentesis was performed for chro-
mosomal microarray analysis. Molecular 
karyotype (according to ISCN 2016): ar-
r[hg19] 22q11.21(18917030_21804886)
x1. There is a microdeletion of a region of 
the long arm (q) of chromosome 22 from 
position 18917030 to position 21804886, 
covering the region 22q11.21. Microdele-

tion and microduplication imbalance-as-
sociated syndromes (OMIM): 22q11.2 
deletion syndrome (OMIM: 188400, 
192430).

Considering multiple defects and mi-
crodeletion syndrome, the pregnancy 
was terminated by decision of the prena-
tal consultation. The pathological exam-
ination confirmed the diagnosis.

Case Presentation 3. Patient T., 29 
years old. From the anamnesis of 3 
births, the third birth - early neonatal mor-
tality, 2 medical abortions. The genealog-
ical history is burdened by a congenital 
facial defect (in a nephew): cleft palate.

The first screening ultrasound exam-
ination was carried out at the Central 
Regional Hospital at 11.3 weeks: the 
thickness of the nuchal translucency was 
1.4 mm. Combined screening – PAPP-A 
0.904, beta-hCG 0.401 MoM, low risks 
for chromosomal pathology. At 26 weeks, 
with suspected congenital heart disease, 
she was sent to the Perinatal Center. An 
ultrasound examination at 26.1 weeks 
revealed a congenital heart defect: ab-
sence of pulmonary valve syndrome 
(APSV). Expansion of the cavity of the 
transparent septum. Considering the 
high risk of 22q11.2 deletion syndrome 
up to 25% with this combined pathology, 
amniocentesis was performed.

Microdeletion of a region of the long arm (q) of chromosome 22 from position 18917030 to position 21804886, covering the region 22q11.21
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Molecular karyotype (accord-
ing to ISCN 2016): arr[hg19] 
22q11.21(18917030_21804886)x1. 
There is a microdeletion of a region of 
the long arm (q) of chromosome 22 from 
position 18917030 to position 21804886, 
covering the region 22q11.21. Microdele-
tion and microduplication syndromes as-
sociated with imbalance (OMIM): 22q11.2 
deletion syndrome (OMIM: 188400, 
192430).

After confirmation of the diagno-
sis, at the prenatal consultation, the 
pregnant woman was offered termi-
nation of pregnancy, taking into ac-
count the identified changes and the 
unfavorable prognosis for the life of 
the fetus. The pregnant woman re-
fused to terminate the pregnancy. 

The birth occurred on time in the 
Federal Center.

Conclusion: 22q11.2 deletion syn-
drome is a chromosomal abnormality 
causing a congenital malformation, the 
common symptoms of which are heart 
defects, maxillary defect,facial dysmor-
phia, growth restriction and immunodefi-
ciency [2].

22q11.2 deletion syndrome in our 
cases was detected in the 2nd and 3rd 
trimester of pregnancy. With combined 
screening, pregnant women were not 
included in the high-risk group for fetal 
chromosomal abnormalities.

Prenatal diagnosis for the presence of 
a deletion of chromosome 22 is manda-
tory when identifying conotruncal heart 
defects, in combination with thymic hypo-

plasia, anomalies of facial development - 
cleft, facial dysmorphism (chorionic villus 
biopsy, amniocentesis, cordocentesis).

But at this stage, in the presence of an 
expert ultrasound machine, correspond-
ing to the qualifications of the ultrasound 
doctor, and subject to a standardized an-
atomical protocol, prenatal diagnosis of 
this microdeletion is in most cases pos-
sible during the first screening examina-
tion.

1. Rumyantsev AG, Maschan AA. Federaln-
jie i klinicheskie rekomendatsii po diagnostike I 
lecheniju sindroma deletsii 22 chromosomji [Fed-
eral and clinical guidelines for the diagnosis and 
treatment of chromosome 22 deletion syndrome. 
2014; 3-7 (In Russ.).] 

Comparative table of 3 pregnancy observations

Parameters 1 observation 2 observation 3 observation
Nationality Sakha Sakha Sakha

Age 27 years 31 years 29 years
Parity 1st pregnancy births 3 births 3, termination of pregnancy -2

The 1nd trimester
CPS 60 mm 53 mm 48 mm

Gestational age 12.3 weeks 11.6 weeks 11.4 weeks

NTT 1.5 mm (95 percentile 2.34 mm) 1.9 mm (95 percentile 2.32 mm) 1.4 mm (95 percentile 2.30 mm)

Nasal bone visualized visualized visualized
PAPPа 2,726 MoM (0,5-2,0 МоМ) 0,775 МоМ (0,5-2,0 МоМ) 0,904 МоМ (0,5-2,0 МоМ)
hCG 1,678 МоМ (0,5-2,0 МоМ) 0,518 МоМ(0,5-2,0 МоМ) 0,401 МоМ (0,5-2,0 МоМ)

Risks for trisomy
(21,18,13) 1:16243; 1:>20000; 1:>20000 1:1653; 1:>20000; 1:>20000 1:137114; 1:>20000; 1:>20000

The 2nd trimester

Congenital heart defect common truncus arteriosus, VSD double outlet of vessels from the 
right ventricle, VSD absent pulmonary valve syndrome

Facial abnormalities bilateral cleft lip, palate bilateral cleft lip, palate not identified

Thymus
hypoplasia;

transverse diameter of the thymus 
8 mm

(5th percentile 10 mm)

hypoplasia;
transverse diameter of the thymus 

6 mm
(5th percentile 10 mm)

hypoplasia;
transverse diameter of the thymus 11 

mm
(5th percentile 18 mm)

Additional changes for 
ultrasound not identified

ventriculomegaly;
postaxial polydactyly of both 

hands. Microgenia

expansion of the cavity
of the septum

pellucidi

Invasive diagnostics study of genomic DNA isolated 
from amniotic fluid cells

study of genomic DNA isolated 
from fetal blood

study of genomic DNA isolated
from amniotic fluid cells

Chromosomal microarray 
analysis

microdeletion of a region of the 
long arm (q) of chromosome 22 

from position 17965842 to position 
20177061, involving the region 

22q11.21
(OMIM: 188400)

microdeletion of a region of the 
long arm (q) of chromosome 
22 from position 18917030 to 

position 21804886, involving the 
region 22q11.21(OMIM: 188400, 

192430)

microdeletion of a region of the 
long arm (q) of chromosome 22 

from position 18917030 to position 
21804886, involving the region 

22q11.21.
(OMIM: 188400, 192430)

Outcome Termination of pregnancy
in the 2nd trimester

Termination of pregnancy
in the 2nd trimester Delivery in the Federal Center
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