
Late diagnosed DiGeorge syndrome in a

44-year-old female: a rare cause for recurrent

syncopes in adulthood—a case report

Khuraman Isgandarova 1*, Stephan Molatta 2, and Philipp Sommer 2

1Clinic for General and Interventional Cardiology/Angiology, Herz- und Diabeteszentrum NRW, Ruhr-Universität Bochum, Georgstr. 11, 32545 Bad Oeynhausen, Germany; and
2Clinic for Electrophysiology, Herz- und Diabeteszentrum NRW, Ruhr-Universität Bochum, Georgstr. 11, 32545, Bad Oeynhausen, Germany

Received 19 September 2020; first decision 14 October 2020; accepted 14 April 2021

Background DiGeorge syndrome, also known as ‘CATCH 22’, is the most common deletion in humans and is one of the veloc-
ardiofacial syndromes. It is characterized by a specific facial phenotype, and structural and functional abnormalities
in the cardiac and endocrine systems. One form of endocrine system dysfunction is hypocalcaemia, which causes
arrhythmic events and can result in a transient loss of consciousness. We present a case highlighting the late diag-
nosis of DiGeorge syndrome in a patient with recurrent episodes of syncope due to suspected arrhythmic events
secondary to hypocalcaemia.

...................................................................................................................................................................................................
Case summary A 44-year-old woman was referred for further investigation of recurrent syncope episodes and documented transi-

ent QT-prolongation with hypocalcaemia. Previous detailed cardiological examination, including invasive procedures
such as coronary angiography and cardiac magnetic resonance tomography, was unremarkable. Slight characteristic
facial dysmorphia and transient hypocalcaemia were strongly suggestive of DiGeorge syndrome. The diagnosis was
confirmed by genetic testing. Calcium substitution was initiated and no recurrent episodes of syncope or arrhyth-
mic events were reported during 12 months of follow-up.

...................................................................................................................................................................................................
Discussion Clinical presentation and time of manifestation of the DiGeorge syndrome varies widely depending on the mutation

expression extent. An atypical disease course may delay the diagnosis and appropriate management of affected
patients. In this case, confirmation of the diagnosis allowed the initiation of appropriate treatment, reducing the
risk for further events. Given that syncope and arrhythmia can be the first and only manifestation of late-onset
DiGeorge syndrome, specialists in adult cardiology need to be aware of this presentation.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Keywords DiGeorge syndrome • Syncope • Long QT • 22q11.2 • Hypocalcaemia • Arrhythmia • Case report

Learning points
• DiGeorge syndrome being the most common deletion mutation in humans is not infrequently diagnosed in adulthood.
• Syncope resulting from arrhythmias due to electrolyte disturbances can be part of a congenital endocrine disorder.
• In case of recurrent loss of consciousness accompanied by hypocalcaemia in combination with characteristic facial dysmorphia one should

consider the diagnosis of the DiGeorge syndrome.
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Introduction

Syncope is defined as transient loss of consciousness (TLOC) due to
cerebral hypoperfusion, characterized by a rapid onset, short dur-
ation, and spontaneous complete recovery.1 There are many differ-
ent causes for a loss of consciousness, but only a few are classified as
a syncope. These are reflex syncope, orthostatic hypotension, and
cardiac syncope. Epileptic seizure is defined as a non-syncopal form
of TLOC. Both cardiac arrhythmias and seizures may result from
hypocalcaemia, which might be part of a congenital disorder called
DiGeorge syndrome.

DiGeorge syndrome occurs as a result of the most common gen-
etic deletion in humans (in chromosome 22q11.2). This results in ab-
normal pharyngeal arch development with resulting defective
development of the parathyroid glands, thymus, and the conotruncal
region of the heart, and cleft palate.2 Affected individuals often pre-
sent with characteristic facial features, which may include small, low-
set ears, short width of eye openings, hooded eyes, an enlarged nose
tip (bulbous), and a flattened groove in the upper lip (Figure 1).3

The clinical spectrum of DiGeorge syndrome is broad and
depends on the phenotypic expression of the gene mutation.
Approximately 180 clinical scenarios have been described.3

Diagnosis after age 10 years is defined as late-onset DiGeorge syn-
drome. The true incidence of such cases has not yet been estimated.
In one study where 70/228 patients were late-diagnosed, the most
common first presentation in hospital was hypocalcaemic seizure.4

Evaluation of survival probability in 309 adults with DiGeorge syn-
drome demonstrated that severe congenital heart disease (CHD)

was a significant predictor for mortality (survival probability to age
45 years was 72% in those with CHD vs. 95% in those who had no
major CHD; P < 0.0001).5 The cardiovascular system is involved in
82% of patients with DiGeorge sydnrome,6 with symptomatic heart
failure in 75%.7

We report a middle-aged female patient with recurrent episodes
of syncope due to low calcium level as the result of primary hypo-
parathyroidism in the context of previously undiagnosed DiGeorge
syndrome.

....................................................................................................................................................................................................................
Date Event Therapy

Childhood Diagnosis of epilepsy No special therapy was indicated

December 2014 First syncope.

Cranial computed tomography with neither cerebral ischaemia nor intracranial bleeding.

Coronary angiography and cardiac magnetic resonance imaging have ruled out a structural heart

disease.

Electrocardiogram (ECG) showed a prolonged QTc interval of 520 ms in the context of hypocalcae-

mia (total calcium of 1.4 mmol/L).

ECG showed a prolonged QTc-interval under hypocalcaemia. Further laboratory testing has revealed

primary hypoparathyroidism.

Initiation of calcium and vitamin D sub-

stitution therapy

April 2019 Second syncope.

The patient admits not taking calcium.

Present admission

(May 2019)

• Laboratory test: mild hypocalcaemia (1.9 mmol/L)
• ECG on admission: normal QTc interval (460 ms)
• Transthoracic echocardiography: normal size and systolic function of left ventricle, no valvular

pathologies
• Tilt test: negative
• Stress echocardiography: no conduction disorders, no tachycardias during exercise

• Implantation of the event recorder.
• Consultation on genetic test due to

high suspicion of DiGeorge

syndrome

October 2019 • Genetic confirmation of the diagnosis • Normal QT-interval with normal

calcium level
• No arrhythmias were documented

by the event recorder.
• No syncope reported

Figure 1 Typical facial features in DiGeorge syndrome: malar flat-
ness, fullness of eyelids (hooded eyelids), hypertelorism, broad nasal
bridge and broad/round nasal tip, narrow nares, small mouth and
round/broad and slightly low set ears (reproduced with permission
from Oskarsdottir et al.3 of John Wiley & Sons).

Timeline
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Case presentation

A 44-year-old woman was admitted to hospital for further evaluation
of recurrent episodes of syncope with a long QT-interval associated
with hypocalcaemia. The patient had experienced epileptic seizures
as a child, but no treatment had been required. No further epileptic
events were reported after puberty. Otherwise, past medical and

surgical history was unremarkable. The patient denied taking recre-
ational drugs or consuming alcohol. There was no history of inherited
diseases among relatives.

The patient experienced her first syncope episode in 2014 while
she was doing housework; this occurred without any prodrome or
signs of vasovagal reaction (i.e. fainting, nausea, sweating, blurred vision,
tingling of lips or fingertips). The fall caused by the syncope led to a

Figure 2 Electrocardiogram with prolonged QTc, 2014 (A); recording speed 50 mm/s (B). Corrected QT interval (QTc) was estimated using
Bazett formula.

A rare cause for recurrent syncopes in adulthood 3
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fracture of the atlas arch and she was admitted to the hospital. On ad-
mission, vital parameters were oxygen saturation 98%, blood pressure
124/65 mmHg, heart rate 80/min; there was no cyanosis, oedema, or
bibasilar rales in the lungs. She was awake and oriented, with no focal
neural deficits. Cranial computed tomography (CCT) ruled out cere-
bral pathologies. The electrocardiogram (ECG) on admission showed
a prolonged QT interval with corrected QT (QTc) of 520 ms, associ-
ated with a hypocalcaemia (calcium level 1.4 mmol/L) (Figure 2).
Echocardiography showed apical hypokinesia and coronary angiog-
raphy revealed normal coronary arteries. Cardiac magnetic resonance
tomography ruled out structural heart disease and there were no signs
of myocarditis. Serial ECG showed a normal QTc when serum calcium
levels were within the normal range. No significant arrhythmias were
documented on 7-day-Holter monitoring.

Hypocalcaemia was interpreted as part of a newly diagnosed pri-
mary hypoparathyroidism, and substitution therapy with vitamin D
(1000 U/day) and calcium (500 mg twice daily) was started. However,
the patient admitted to not having taken medication shortly before a
second syncope event that occurred suddenly at home in 2019,
which resulted in fracture to the jaw and hand. Physical and emotion-
al stress at that time were denied. Physical examination including
neurological assessment was unremarkable. CCT revealed neither
intracranial bleeding nor an ischaemic event. Levetiracetam 500 mg
twice a day was prescribed by neurologist due to an increased epilep-
tic activity on electroencephalography. In the absence of other pos-
sible causes, this event was assumed to also be related to
hypocalcaemia.

ECG on admission to our hospital (Figure 3) showed no significant
conduction disorders and no repolarization abnormalities.
Telemonitoring was unremarkable except for a single 3-min episode
of a self-terminated supraventricular tachycardia with sudden onset
and a heart rate of 140 beats/min without any haemodynamic com-
promise. Laboratory tests showed hypocalcaemia (1.76 mmol/L) due
to reduced parathormone production; all other electrolytes were
within normal ranges; haemoglobin was 12 mg/dL. High-sensitivity
troponin was not elevated. Although it had not previously been
documented, we noted mild facial dysmorphia (i.e. prominent nose
with large tip and hypoplastic nares, small dysmorphic ears). The
combination of transient hypocalcaemia with subtle facial characteris-
tics were thought to be indicative of one of the velocardiofacial syn-
dromes, namely DiGeorge syndrome. Subsequent genetic test
showed a microdeletion in 22q11.2, confirming the diagnosis
(Figure 4).

There are two possible mechanisms of hypocalcaemia inducing a
TLOC: arrhythmogenic syncope or seizure. Because our patient
showed prolonged QTc immediately after the first episode, we
assumed that she had experienced an arrhythmogenic syncope, and
that this was caused by a hypocalcaemia-induced long QT syndrome.
Therefore, it was decided to implant an event recorder for the detec-
tion of arrhythmic events. Substitution therapy with calcium carbon-
ate 500 mg twice daily and vitamin D 1000 U/day was initiated. The
calcium level was monitored every 3 months and dosages adjusted by
an endocrinologist as required. The patient was also examined by
neurologist. Although we made a strong recommendation for

Figure 3 Electrocardiogram on current admission.
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psychiatric evaluation, the patient declined. No further organ systems
were affected. No recent syncope was reported during 12 months of
follow-up and there were no arrhythmic events stored by the event-
recorder.

Discussion

Syncope is a common symptom, affecting 40% of people once in their
life.8 The underlying aetiology is diverse, and includes cardiac and
non-cardiac causes. Adverse outcomes are associated not only with
high-risk syncope due to underlying disease but also with formally
non-high-risk syncope in high-risk settings. Therefore, it is important
not only to stratify patient risk but also to initiate appropriate man-
agement to prevent further events.

DiGeorge syndrome is widely known as ‘CATCH 22’ syn-
drome, a mnemonic which summarizes the spectrum of organ
systems involved (Table 1). The estimated incidence of
DiGeorge syndrome is approximately 1 in 4000–6000 live
births.9 The underlying disorder is microdeletion in the 22q11.2
region of the 22nd chromosome, but the pathophysiology is not
fully understood. Most cases (90–95%) are the result of a de
novo mutation. The affected region is one of the most complex
areas in genome, and includes such genes as Tbx1 and DGCR8

Figure 4 Karyotype: 46, XX, del (22) (q11.2q11.2). Small part of chromosome 22 is missing due to microdeletion resulting in shortened chromo-
some arm.

Table 1 DiGeorge syndrome, also known under the
name ‘CATCH 22’

‘C’ Cardiac defects

‘A’ Abnormal faces

‘T’ Thymic hypoplasia

‘C’ Cleft palate

‘H’ Hypocalcaemia

22 Chromosome 22

This mnemonic helps to memorize the most common manifestations of the dis-
ease and originates from the name of Joseph Heller’s novel ‘Catch 22’, 1953.

A rare cause for recurrent syncopes in adulthood 5
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which are responsible for coding proteins regulating the normal
development of the cardiovascular and neural systems.10 Animal
data have recorded similar abnormalities due to mutations in
these genes as seen in patients with DiGeorge syndrome.11

Clinical manifestations depend on the extent of gene variation
and range from mild to severe congenital heart disease (CHD),
cellular immunodeficiency, and hypoparathyroidism. Each of these
abnormalities is highly indicative of DiGeorge syndrome and
should be further investigated. In cases that present with non-
specific symptoms, DiGeorge syndrome might be diagnosed late,
resulting in a delay in appropriate treatment. Among the most
common clinical signs of the DiGeorge syndrome in adults are
endocrine disorders including hypothyroidism and hypoparathyr-
oidism, thrombocytopenia with epistaxis, recurrent infections
due to low T-cell count, and psychotic and mood disorders.12

Patients diagnosed late usually do not have severe cardiac
anomalies, nor do they develop congestive heart failure.
However, arrhythmic events are observed and are associated
with electrolyte disturbances, especially hypocalcaemia due to in-
sufficient parathyroid gland activity.

After confirmation of the diagnosis, the next step is to screen
patients for other known disease manifestations (psychiatric evalu-
ation, cardiovascular and endocrine disorders, immunological status,
etc). In case of mental retardation, test results need to be communi-
cated in a way that patients can understand. Adults with DiGeorge
syndrome are prone to develop psychiatric disorders, especially
schizophrenia (approximately 20-fold increased risk compared with
non-affected subjects).12 The high incidence of endocrine disorders
should prompt a regular evaluation by an endocrinologist. Given that
patients with corrected heart defects might develop recurrences and
need re-operation, close cardiologic follow-up is also recommended.

Reproductive fitness of patients with DiGeorge syndrome usually
remains intact.13 Although there is a 50% risk of disease inheritance,
contraception is not automatically indicated. Patients should be pro-
vided with detailed information on possible complications during
pregnancy and delivery, and should be closely monitored to detect
abnormalities in foetal development. The disease poses a risk both
for mother and child. A multidisciplinary approach should be initiated
in such cases. Considering the increasing knowledge about the syn-
drome, an annual genetic consultation is extremely important for
these patients.

Conclusion

Late-diagnosed DiGeorge syndrome is still relatively rare in adult
medicine, so there is a high probability of missing the diagnosis in
patients with mild clinical manifestations. Furthermore, patients
will present in non-paediatric settings where physicians are not fa-
miliar with this disorder. In our patient, we suspected the con-
genital disorder due to the presence of mild facial dysmorphia
and provided an interdisciplinary approach with involvement of
electrophysiologists, a paediatric cardiologist, and genetic counsel-
lor. Being informed about the variety of possible clinical scenarios
will help physicians to suspect and further investigate for this dis-
order, facilitating the initiation of appropriate management for
these patients.
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