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DiGeorge Syndrome Associated with Azoospermia: First case in the
literature

DiGeorge Sendromu ile Azoospermi birlikteligi: Literatiirdeki ilk vaka
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ABSTRACT

DiGeorge syndrome (DGS) is one of the most frequently seen chromosomal abnormalities. The major ge-
netic cause of DGS is a microdeletion on chromosome 22q11.2. Majority of the cases are diagnosed during
their childhood. DGS is rarely considered and diagnosed in adulthood. Herein, we report the first case of a
patient with DGS and azoospermia in the literature. Our patient was a 35-year-old male with mild dysmor-
phic features, hypernasal voice, mental retardation, and azoospermia. His laboratory tests and echocardio-
graphic assessments were normal. Clinical clues to DGS were hypernasal voice and dysmorphic features
with mild mental retardation. The diagnosis of DGS was confirmed by fluorescence in situ hybridization
(FISH). Negative effects of cognitive disorders on reproductivity are already known; however, we haven’t
find any studies in the literature that evaluated infertile patients with DGS using semen analysis, apart from
these potential unfavourable effectc of cognitive disorders. Coexistence of DGS and azoospermia may be
completely coincidental, but azoospermia can be also one of the unknown clinical features of this syndrome.
Many patients with a mild phenotype of DGS may be underdiagnosed. DGS should be considered in adults
who have mental, behavioral, or psychiatric disorders with mild dysmorphic features, even in the absence
of classical features.
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0z

DiGeorge Sendromu (DGS) en sik goriilen kromozom anomalilerinden biridir ve en sik goriilen genetik
nedeni kromozom 22q11.2 bolgesindeki mikrodelesyondur. Hastalarin cok biiyiik bir kism1 ¢ocukluk done-
minde tan1 almaktadir, sadece kii¢iik bir hasta grubunda erigkin donemde DGS diigiiniilmekte ve tan1 ko-
nulmaktadir. Bu calismamizda literatiirdeki ilk DGS ve azoospermi birlikteligi saptanan vakay1 sunuyoruz.
Otuz bes yasindaki erkek hastamizda hafif dismorfik bulgular, hipernazal konugma, mental retardasyon ve
azoospermi bulunmaktaydi. Laboratuvar analizleri ve ekokardiyografik degerlendirmesi normal saptanmis-
t1. DGS’nu diisiindiiren klinik ipuclar1 hipernazal konusma, dismorfik bulgular ve mental retardasyondu.
DGS 6n tanisi floresan in situ hibridizasyon (FISH) yontemi ile teyit edildi. Kognitif bozukluklarin genel
olarak ilireme iizerindeki olumsuz etkisi bilinmektedir. Ancak kognitif bozukluklarin bu olas1 olumsuz etki-
si diginda literatiirde infertil DGS vakalarinin sperm analizi ile degerlendirildigi bir caligma bulunmamak-
tadir. DGS ve azoospermi birlikteligi tamamen tesadiifi olabilecegi gibi azoospermi bu sendromun tanim-
lanmamus klinik bulgularindan da olabilir. Hafif fenotipli DGS hastalarinin bir kism1 gézden kacabilmekte
ve tan1 alamamaktadir. DGS tiim klasik bulgularin olmadig1 mental, kisilik, psikiyatrik bozukluklara hafif
dismorfik bulgularin eslik ettigi erigkin hastalarda mutlaka g6z 6niinde bulundurulmalidir.

Anahtar Kelimeler: Azoospermi; DiGeorge sendromu; fenotipik degiskenlik.

Introduction tients with mild phenotype. Even if all patients

with DGS have the same genetic etiology, they

DiGeorge syndrome (DGS) is the most com-
mon microdeletion syndrome with an incidence
of 1/4,000-1/6.,000 live births!'?, but the actual
incidence is probably higher because of pheno-
typic variabilities and underdiagnosis of the pa-

show a wide spectrum of phenotypic variabili-
ties which leads to usage of many different
terminologies for DGS. DGS is also known as
velocardiofacial, Cayler cardiofacial, Shprint-
zen, conotruncal anomaly face, Takao, and
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Sedlackova syndrome. Both male and female sexes are affected
equally. Most of the patients have a de novo deletion on chro-
mosome 22ql1.2, although approximately 10%-20% of them
inherit the deletion from a parent, and in particular, maternal
transmission is observed.*#! Because of the microdeletion, there
is defective development of the third and fourth pharyngeal
arches. DGS can affect multiple organs and systems. Character-
istic features of DGS are congenital heart defects, velopharyn-
geal insufficiency with a hypernasal voice, thymic hypoplasia,
immunodeficiency, cognitive impairments, hypocalcemia due to
hypoparathyroidism, and facial dysmorphisms. Facial dysmor-
phic features are subtle and include hypertelorism, microgna-
thia, smooth philtrum, thin upper lip, deep-set eyes, a small chin,
and a telecanthus with short palpebral fissures.”! Most of the
patients have a 3-megabase (Mb) deletion, but some have a 1.5-
Mb distal deletion at 22q11.2, and a small group of patients have
chromosomal rearrangements or point mutations.') Although
deletions of different sizes have been identified, there is no cor-
relation between the type or size of deletion and phenotype.”

The diagnosis of DGS is frequently made during childhood,
athough it can be made antenatally during ultrasonographic in-
vestigation of pregnancy by identifying characteristic features
of DGS (e.g., congenital heart disease). However, many mild
cases without characteristic features may not be diagnosed until
adulthood. DGS is routinely diagnosed by fluorescence in situ
hybridization (FISH), multiplex ligation-dependent probe am-
plification, and array technologies.

Case presentation

A non-consanguineous couple married for 10 years, namely, a
26-year-old female and her 35-year-old husband, was referred

to our clinic for evaluation of primary infertility. Her physical
examination was normal. She had regular menstrual cycles. Her
husband was mildly retarded. He had a long face, cup-shaped
ears, and facial asymmetry (Figures la, and b). His speech was
hypernasal. His testicular and scrotal examinations were nor-
mal. Recurrent semen analyses of the case showed azoospermia.
His routine blood tests, testosterone, luteinizing hormone and
follicle stimulating hormone levels were within normal range.
Cardiac echocardiographic assessment did not demonstrate any
abnormalities. Chromosomal analyses of peripheral blood lym-
phocytes were performed using a G-banding procedure, and
their karyotypes were normal. FISH analysis was performed us-
ing a Vysis DiGeorge region probe [Vysis, LSITUPLE 1 (HIRA)
spectrum orange/L.ST ARSA spectrum green; Abbott Laborato-
ries, Chicago, IL, USA] and showed a deletion at locus 22q11.2
(Figure 1c). We could not perform FISH analysis on his parents.

As the patient was mildly retarded, written informed consent
was obtained from the patient’s wife for publication of this case
report and accompanying images.

Discussion

In 1965, Dr. Angelo M. DiGeorge reported a case with congeni-
tal absence of a thymus and parathyroid glands. Later, congeni-
tal cardiac anomalies were discovered, and the syndrome was
termed as DGS. DGS is the most common microdeletion syn-
drome, although its actual incidence is probably higher because
of phenotypic variability and patients undiagnosed because of a
mild phenotype.®

DiGeorge syndrome's phenotypic presentations vary widely,
and many patients have mild phenotypes. Unfortunately, the

Figure 1. a-c Facial dysmorphism and FISH analysis of the patient. Facial asymmetry of the patient with a long face (a), Lateral
view of the cup-shaped ear (b). FISH analysis of the patient using a LSI TUPLE 1 (DGS critical region) spectrum orange/LSI
ARSA (control probe) spectrum green probe, the orange signal indicates deletion of the TUPLE 1 locus at 22q11.2 (c).
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diagnosis of this syndrome can be extremely difficult. Fa-
cial dysmorphic features of patients with DGS can be easily
overlooked; therefore, many mild cases without typical fea-
tures may not be diagnosed until adulthood, such as our pa-
tient. DGS is not a rare microdeletion syndrome, and diagnosis
should be considered in adults who have mental, behavioral, or
psychiatric disorders with mild dysmorphic features, even in
the absence of classical features of DGS, so that patients can
benefit from genetic counseling.!

Most common genetic diseases and abnormalities that result
in azoospermia are chromosome abnormalities, cystic fibrosis
and Y chromosome microdeletions. But irrespective of genetic
etiologies, intelligence may affect reproductivity.'” It has been
known that cognitive impairments have a negative impact on
reproductive fitness of patients with DGS. The cause is un-
known, although regardless of cognitive impairments, the male
gender is a significant independent negative predictor of repro-
ductive fitness in DGS."Y DGS may affect sperm viability and
count. We searched the literature for other infertile DGS cases
with azoospermia but did not find a similar case. To the best of
our knowledge, in English literature, this is the first case that
presented a male infertile patient with DGS and azoospermia.
Coexistence of DGS and azoospermia may be coincidental, but
azoospermia can also be one of the unknown clinical features
of this syndrome and the cause of low reproductive fitness in
males. Evaluation of large groups of patients with DGS by se-
men analysis will determine a possible association of DGS, with
male infertility and azoospermia.
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