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[Npuka3s Ha cnyyaj

Abstract

DiGeorge’s syndrome is a 22q11.2 deletion leading to abnormal embryogenesis of pharyngeal arches
and it is manifesting in a variety of clinical signs and symptoms. The spectrum of anomalies varies
from minor facial dysmorphism and cleft palate to a broad spectrum of cardiovascular anomalies,
thymic disfunction and immune deficiencies, hypocalcemia due tohypoparathyroidism,growth
and developmental delay and speech disturbances. Cardiovascular anomalies might include
right sided aortic arch, aberrant vesiclesand vascular ring. Here we present an atypical case
of partial DiGeorge’s syndrome with feeding and swallowing difficulties and laryngeal stridor
in the neonatal period. Early presentation in this period is usually due to severe hypocalcemia
and cardiac disease. Feeding difficulties in a preterm baby needed clinical assessment skills in
order to establish the diagnosis and delineate it from feeding difficulties usually seen in preterm
babies. Esophagogram (barium X Ray) showed antero-posterior oblique impression towards the
right side, the latero- lateral view showed impression on the rare side, suspected to be esophageal
sub stenosis due to vascular anomaly, aberrant right subclavian arteryand suspectedthymic
hypoplasia. We report a 9-year follow up periodbya team of subspecialists. The child had two
surgeries due to aberrant vessel and velopharyngeal deficiency. Optimal management of patients
with DiGeorge's syndrome requires a multidisciplinary teamwhichshould include a cardiologist,
immunologist, geneticist, speech/language therapist, endocrinologist and other subspecialists
depending on patient's phenotype.
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KoHKypeHTCKH MHTepecH: ABTOPOT U3jaByBa
JieKa HeMa KOHKYPEeHTCKHU MHTePecH.

NsBagox

DiGeorge CHHAPOMOT € pe3ynTar Ha fieftelija Ha 22q11.2 Koja Bojiu 1o opeMeTeHa eMOproreHesa Ha da-
PUHTEATHIATE ALy 1 ce MaHudecTpa co pasinuHi 3HaLy M CUMOTOMI. CIIeKTapoT Ha aHOMAJTAN BO OBOj
CHHJIPOM € BapHja0IJIEH 1 MOJKe JIa Ce MPe3eHTHpa caMo Co MUHOPHA JIMLeBa 3MopdHja 1 pactiern Ha
HETIIETO HO M CO TIMPOK CIIeKTap Ha KapJMOBACKY/IApHN aHOMaH, MUCHYHKIMjA Ha TUMYC 1 MMYH fie-
by, XuroKaemMuja mopazy XMIoMapaTpONIN3aM, TOPeMETYBakbE BO PACTOT 1 PasBOjoT 1 MPobIeMut
BO TOBOPOT. Kap/MoBacKy/iapHITe aHOMaJTAM MO3KE JIa Ce Off THTIOT Ha JIeCeH aopTeH JIaK, abepaHTHI KpB-
HY1 CAJIOBM 1 BacKy/iapeH puHr. Bo 0BOj MHKa3 Ha C/yuaj MpHKaKyBaMe aTHITYeH CJyuaj Ha TiaplujaneH
cumzpoM Ha DiGeorge Koj ce peseHTHpaliie co MOTELKOTN BO TOTAhe U JIAPUHTeaieH CTPUIOP BO HEO-
HATAJTHUOT NIEPHojl. PaHaTa Ipe3eHTalyja Ha OBOj CMHZIPOM BO HEOHATA/IHATA BO3PACT HAjuecTo ce Jiujar-
HOCTHIIPA CO XUTTOKATIEMIja M KOHTeHNTaTHA Kapyoratija. [lotpe6Ha e jo6pa KIMHIUKA MpoljeHKa 3a

JIa ce pas/IKyBa IpobyieM Tpy XpaHere Ha IIPeMaTypHo HOBOPOZIEHO Off [IPYTHTE IPOOIEMH TTPH TOTITAE.
EsocharorpaMot nokaka Koca MMITPeckija Ha aHTepo-TIOCTePHOPHUOT MPaBel] CO OpMeHTaltja KOH JIeCHO
CyCTIeKTHa 3a CyOCTeH03a Ha e30(harycoT Ha OMMIIAHOTO HUBO Off BACKY/IAPHA €THOMOTHja, abepaHTHa JIecHa
apTepija CyoK/IaBHja I CYCIIeKTHA XUIOITasKja Ha TMyC. [TatpeHToT Oettie ciefied Bo epro; off 9 TouHu
Of1 TUM Ha cybcreLjamictit. Bo Toj eproj] MMallie JIBe XMPYPLIKMA HHTEPBEHLMH (KOPeKLja Ha abepaHTeH
KpBeH caft 1 BesiotapuHreaneH fechuimat). [latpentite co cunzpom Ha DiGeorge Tpe6a Jla Oupiat ciiefieHu
Off My/ITHVCLIATIIMHADEH THM KOj BKITyUyBa Kap/KoJIor, MIMYHOJIOT, TeHeTIdap, eHI0KPUHOJION, JIOTOMe]] 1
IIPYTH CYOCTIeLMAICTH Criope]t (heHOTUIIOT Ha TTALMEeHTOT.
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Introduction

DiGeorge’s syndrome is a 22q11.2 de-
letion leading to abnormal embryo-
genesis of pharyngeal arches and it
is manifesting in a variety of clinical
signs and symptoms. The spectrum
of anomalies varies from minor fa-
cial dysmorphism and cleft palate to
a broad spectrum of cardiovascular
anomalies, thymic disfunction and
immune deficiencies, hypocalcemia
due to hypoparathyroidism,growth
and developmental delay and speech
disturbances. Cardiovascular anom-
alies include right sided aortic arch,
aberrant vesicles. When the aortic
arc, or the associated vessels form a
complete or incomplete ring around
the trachea and the esophagus the
condition is called vascular ring.
It is rare congenital malformation
that counts less than 1 % of all heart
anomalies. The symptoms are rec-
ognised usually during the period of
early infancy or later in life, because
of feeding and respiratory difficul-
ties.

We present an atypical case of par-
tial DiGeorge’s syndrome with feed-
ing and swallowing difficulties and
laryngeal stridor. Vascular ring
should be suspected in all neonates
with feeding and respiratory prob-
lems. Prompt diagnosis and treat-
ment are of great importance for
appropriate growth and develop-
ment. In our case this condition is
part of a syndrome, which should be
carefully monitored by a multidisci-
plinary team.

Case report

One-month old infant was admit-
ted to hospital due to feeding diffi-
culties and vomiting. The condition
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was worsening during feeding. The
baby was born premature, 33 weeks
gestational age, birth weight 1860
gr, Apgar score 7/8. Polyhydramnios
was noticed in the last trimester.
She was treated in the nursery for 3
weeks and was tube fed. On admis-
sion, neonatal infection was suspect-
ed, although the baby had normal
values of inflammatory markers.
The plain chest X-ray showed dis-
placed mediastinal organs towards
the right side, the upper right lobe
had lower transparency suspected
as consolidation. The tracheal aspi-
rate was positive for Klebsiella aero-
genes and antibiotic treatment was
started. The baby had intermittent
laryngeal stridor and feeding diffi-
culties. Fiberlaryngoscopy was nor-
mal. Esophagogram (barium X Ray)
showed antero-posterior oblique
impression towards the right side,
the latero-lateral view showed im-
pression on the rare side, suspect-
ed to be esophageal substenosis due
to vascular anomaly, aberrant right
subclavian artery. Thymic hypopla-
sia was also suspected. The baby had
normal calcium and parathormone
levels. Echocardiography showed
patent ductus arteriosus. Computer
tomography with contrast showed
vascular ring with left sided aortic
arch with aberrant right subclavian
artery and patent ductus arteriosus.
Renal ultrasound was normal. FISH
(Fluorescence in situ hybridization)
was performed showing 22 q11.2 mi-
cro deletion (Figure 1).

At the age of 4 months the child had
an operation to correct the vascular
anomaly. Afterwards she had regu-
lar cardiologic assessments, show-
ing normal cardiac structure and
function. Following the procedure,
swallowing status improved. The



Figure 1.

FISH result:46, XX, del(22)(q11.2) FISH probe-Cytocell TUPLEL, green signal-

control (22q13.3); red signal-locus-specific -(22q11.2)

growth remained beneath the third
percentile for 9 vyears follow up.
Neurodevelopmental  assessment
showed developmental delay with
delayed speech development, learn-
ing delays and disabilities. ERA was
normal. At the age of 3 years the
child was diagnosed Velopharyngeal
deficiency (VPD) by a speech and lan-
guage pathologist. She was referred
to Cleft lip and palate craniofacial
clinic where VPD confirmed via na-
soendoscopy. She was treated sur-
gically with a posterior pharynge-
al flap. She continued with speech
therapy and was able to produce
consonants for the first time and
become intelligible to other people
at the age of 5 years. Immunological
assessment at age of 1 year showed
normal function of the humoral im-
mune system and neutrophil dys-
function. She was immunized by

inactivated vaccines regularly. Cel-
lular immunity could not be accu-
rately assessed, and immunization
with live vaccine (MRP) was not per-
formed. During the 9 year follow up
she had mild upper respiratory in-
fections and two episodes of bron-
chopneumonia that required hospi-
tal treatment at her early age.

Discussion

DiGeorge’s syndrome features were
first reported by Angelo DiGeorge
in 1965 and 1968 although thymic
aplasia was noted by Harrington in
1828 and the association with con-
genital hypoparathyroidism by Lobe
in 1959'%34  Additional anomalies
were noted to be associated with
the syndrome, especially anoma-
lies of the great vessels, esophageal
atresia, heart, ear, nose and mouth
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defects>. For the first time the cause
of the syndrome was suspected to be
a deletion in chromosome 22qll in
1981°. This is a 35 mb chromosomal
region that contains more than 35
genes that affect the morphogene-
sis of the pharyngeal arches, heart
and brain”210,

DiGeorge’s syndrome is one of the
most common genetic disorders.
It occurs in 1:4000 live births but
could be higher having in mind the
clinical variability. More than 180
different defects have been associ-
ated with the syndrome!. Typical
presentation during infancy usu-
ally includes some of the following
features: facial dysmorphia, heart
defect, hypocalcemia, palatalanom-
alies and immunodeficiency?. The
standard method for diagnosis of
DiGeorge’s syndrome is the specific
FISH test for chromosome 22ql1 de-
letions. Due to the wide availability
of these specific probes, clinicians
can diagnose affected children, of-
ten presenting with cardiac abnor-
malities, immunodeficiency orhypo-
calcemicseizures®,

This syndrome is rarely diagnosed
in the neonatal period. Early pre-
sentation in this period is usually
due to severe hypocalcemia and car-
diac disease'.

We present a rare case of early di-
agnosed patient in the neonatal
period with feeding difficulties and
swallowing problems. Our patient
was a preterm baby, 33 weeks of ges-
tation that stayed in the nursery for
3 weeks and was tube fed. She start-
ed having feeding difficulties when
she was discharged home and was
bottle fed. Feeding difficulties in
a preterm baby needed clinical as-
sessment skills in order to establish
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the diagnosis and delineate it from
feeding difficulties usually seen in
preterm babies. The patient was
admitted to our Clinic with aspira-
tion-based infection as it has been
previously reported!>1®,

Feeding difficulty is often a symp-
tom of palatal dysfunction, cardiac
anomalies and gastrointestinal dys-
motility, as a result of the presence
of a vascular ring that impairs the
esophagus, and hypotonia can lead
to feeding difficulty. In some pa-
tients, these difficulties likely re-
sult from craniofacial dysmorphol-
ogy including cleft palate and other
anomalies that often require surgi-
cal intervention’” 718, Dysphagia can
be seen in different developmental
disorders including DiGeorge’ssyn-
dromel9. As a symptom it may be
present during infancy and may last
with complications until the age of
4 years and sometimes onwards.

In our case, barium esophagogram
showed esophageal sub stenosis due
to vascular anomaly, aberrant right
subclavian artery. And thymic hy-
poplasia or agenesia was suspected.
The first report of symptomatic ab-
errant right subclavian artery was
published in 1735, and in 1794 the
term dysphagia lusoria was used
to describe ARSA that has a retro-
esophageal course?°?.,

Association of left sided aortic arch
with aberrant right sided aortic arch
and ipsilateral patent ductus arte-
riosus in a patient with DiGeorge’s
syndrome as seen in our patient was
only described by Taliana et al?%.

Conclusion

We present a rare case of DiGeorge’s
syndrome in a preterm infant with
dysphagia due to aberrant right



subclavian artery. This was a case
with a challenging diagnosis, in
which classical manifestations of
DiGeorge’s syndrome was initially
lacking. We report a 9-year follow up
period by a team of subspecialists.
The child had two surgeries due to
aberrant vessel and velopharyngeal
deficiency. Optimal management of
patients with DiGeorge’s syndrome
requires a multidisciplinary team.
The team should include a cardi-
ologist, immunologist, geneticist,
speech/language therapist, endo-
crinologist and other subspecialists
depending on patient's phenotype,
as reported in our case.

References

1. A comment on another paper,
Cooper M., Peterson R., Good R.
A new concept of the cellular
basis of immunity. The Journal of
Pediatrics.1965;67(5):907.

2. DiGeorge AM. Congenital absence
of the thymus and its immunologic
consequences: concurrence with
congenital hypoparathyroidism.
IV(1). White Plains, NY: March of
Dimes-Birth Defects Foundation.
1968;116-21.

3.  Harrington LH. Absence of the
thymus gland. Lond Med Gaz
1929;3:314.

4. Lobdell DH. Congenital absence of
the parathyroid glands. Arch Pathol
1959;67:412-18.

5.  Lischner HW. DiGeorge syndrome(s).
Pediatr 1972;81: 1042-4.

6. De la Chapelle A, Herva R, Koivisto
M, Aula 0. A deletion in chromosome

22 can cause DiGeorge syndrome.
Hum Genet 1981;57:253-256.

7. Kobrynski LJ, Sullivan KE.

10.

11.

12.

13.

14.

15.

16.

Velocardiofacial syndrome, DiGeorge
syndrome: the chromosome
22ql11.2 deletion syndromes. Lancet
2007;370(9596):1443-1452.

Bassett AS, McDonald-McGinn DM,
Devriendt K, et al; International
22ql1.2 Deletion Syndrome
Consortium. Practical guidelines
for managing patients with 22q11.2
deletion syndrome. ] Pediatr
2011;159(2):332-339.

Emanuel BS. Molecular mechanisms
and diagnosis of chromosome
22q11.2 rearrangements. Dev Disabil
Res Rev 2008;14(1):11-18.

Hurles M. How homologous
recombination generates a
mutable genome. Hum Genomics
2005;2(3):179-186.

Shprintzen RJ. Velo-cardio-facial
syndrome. In: Cassidy SB, Allanson
JE, editors. Management of genetic
syndromes, 2nd ed. Hoboken: Wiley-
Liss, 2005:615- 631.

McDonald-McGinn DM, Kirschner
R, Goldmuntz E, Sullivan K, Eicher
P, Gerdes M, et al. The Philadelphia
story: the 22qll1.2 deletion: report
on 250 patients. Genet Couns
1999;10:11-24.

Yakut T, Kilic SS, Cil E, Yapici E, Egeli
U. Pediatr Surg Int 2006; 22(4):380-3

Dogus Vuralli. Clinical approach to
hypocalcemia in newborn period
and infancy: Who should be treated?
International Journal of Pediatrics
2019, Article ID 4318075

Hopkin RJ, Schorry EK, Bofinger
M, Saal HM. Increased need for
medical interventions in infants
with velocardiofacial (deletion 22q11)
syndrome. J Pediatr 2000; 137: 247-
249.

Trinick R, Johnston N, Dalzell AM,

107



Vol. 13 No.1 2021

17.

18.

19.

McNamara P S. Reflux aspiration
in children with neurodisability -
a significant problem, but can we
measure it? ] Pediatr Surg 2012; 47,
291-298.

Oskarsdo'ttir 'S, Vujic M, Fasth
A. Incidence and prevalence of
the 22qll deletion syndrome: a
population-based study in Western
Sweden. Arch Dis Child 2004;89:148
-151.

Botto LD, May K, Fernhoff PM, et
al. A population-based study of
the 22ql11.2 deletion: phenotype,
incidence, and contribution to major
birth defects in the population.
Pediatrics 2003;112:101-107.

EicherP.S. et al.Dysphagia in children
with a 22qll.2 deletion: unusual
pattern found on modified barium
swallow. J Pediatr 2000; 137 (2):158-
164.

20. Williams

21.

22.

GD, Schmeckebier M,
Edmonds HW, Grand E G. Variations
in the arrangement of the branches
arising from the aortic arch in the
American whites and negroes.The
Anatomical Record 1932; 54: 247-
251.

Bayford D. An account of a singular
case of obstructed degluitition.
Memoirs of the Medical Society of
London1794; 2: 275-286.

Taliana N, Gatt A, Borg A, Grech
V. The rarest aortic arch anomaly
a case report of asymptomatic
isolation of the subclavian artery.
Images Paediatr Cardiol 2017;19(2):9-
12.




