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Abstract

DiGeorge syndrome consists of abnormalities of the parathyroid, thymus and the kidneys. It also includes facial dysmorphism and cardiac defects. It is caused by a microdeletion of the long arm of chromosome 22 and occasionally chromosome 10. The case of a 12-week-old female infant with low set ears, retrognathia, micrognathia, high-arched palate, right-sided aortic arch, hypocalcaemia and truncus arteriosus which are all typical of DiGeorge syndrome and an unusual microdeletion of chromosome 21 is presented.
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Introduction

DiGeorge syndrome also known as CATCH 22 syndrome (cardiac, abnormal facies, thymic hypoplasia, cleft palate, hypocalcaemia) is a well-studied microdeletion syndrome, with a prevalence of 1 in 4000–6000 live births.[1,2] The clinical manifestations include hypoplasia or aplasia of the thymus and parathyroid gland, palatial and facial dysmorphism, renal abnormality and conotruncal defects of the heart.[3,4]

Most deliveries in Nigeria occur outside the hospital, thus cases of this kind are likely to be missed because of lack of detailed clinical examination.[5] Recurrent infections, tetany from hypocalcaemia and congenital heart disease when present, are often the major abnormalities that bring the condition to light.[6]

DiGeorge syndrome is commonly caused by a microdeletion of the long arm of chromosome 22 (22q11.2) and less frequently by a deletion of the short arm of chromosome 10 (10p13).[3] The case of a 12-week-old female infant with features of DiGeorge syndrome and the rare microdeletion of the chromosome 21 is presented.
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Case Report

A 12-week-old female infant presented to the children emergency room of a tertiary centre in Nigeria because of recurrent difficulty in breathing since birth, recurrent convulsions of 4 weeks' duration and cough and catarrh of 3 weeks' duration. She had bluish discolouration of the lips and tongue but had no feeding intolerance or easy fatiguability.

The infant, the second child of a monogamous family setting, was born per vaginam at term to a 37–year-old homemaker with uneventful antenatal care. She was not a known diabetic and denied consumption of alcohol during pregnancy. The father was a 50-year-old businessman with tertiary level of education, the same as the mother.

On examination, she weighed 3.4 kg, her height and occipitofrontal circumference were 59 cm and 37 cm, respectively, which were all not within normal limits. She was febrile (39.4°C), cyanosed and had dysmorphic facies including low set ears, retrognathia, micrognathia and high-arched palate. She had a pulse rate of 184/min that was regular and the apex beat was located at the 4th left intercostal space, in the midclavicular line. The second heart sound was single while a Grade 3/6 pansystolic murmur, loudest at the lower left sternal border was heard. The respiratory rate was 56 cycles/min but was saturating at 65%. She was dyspneic and had widespread crepitations. A soft and tender hepatomegaly was noted. The examination of the other systems was unremarkable. She was assessed to have a congestive heart failure complicating a cyanotic congenital heart disease.

Chest radiography revealed a right-sided aortic arch, increased pulmonary vascular markings, bilateral patchy infiltrates and a cardiothoracic ratio of 60% [Figure 1]. Electrocardiogram showed sinus rhythm and incomplete right bundle branch block. The echocardiogram showed a large subaortic ventricular septal defect (VSD) (8 mm) with bidirectional shunt, a small patent ductus arteriosus (2.5 mm) which was shunting from truncal to pulmonary vessel and a large single truncal vessel which is in keeping with Type I truncus arteriosus [Figure 2]. The haematocrit was 44% and she had hypocalcaemia of 6.2 mg/dl which was considered largely responsible for the recurrent seizures.

[image: Figure 1]Chest radiograph showing increased pulmonary vascular markings
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The child was managed for bronchopneumonia and heart failure which complicated the persistent truncus arteriosus. DiGeorge syndrome was strongly suspected because of typical dysmorphic features, hypocalcaemia and congenital heart disease. Chromosomal studies using Giemsa C-Banding technique showed microdeletion of chromosome 21.

The infant was admitted and commenced on intravenous antibiotics (cefuroxime and genticin), suspension hydrochlorothiazide, spironolactone, digoxin and captopril. She was also corrected for hypocalcaemia with intravenous calcium gluconate following which seizures abated and calcium level normalised. The child improved and is being prepared for surgical intervention.
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Discussion

DiGeorge syndrome is a genetic disorder first described more than four decades ago by a paediatric endocrinologist 'Angelo DiGeorge'[7] and later in 1972 by Lischner.[8] The majority of the cases of DiGeorge syndrome are due to a de novo microdeletion of chromosome 22q11.2; about 28% of cases may have an inherited deletion.[4] A few cases of autosomal dominant inheritance have been described. The microdeletion is mostly on long arm of chromosome 22 and less likely on chromosome 10.[3] In the index case, the microdeletion was on chromosome 21, a rare occurrence. The diagnosis of DiGeorge syndrome is confirmed by fluorescent in situ hybridisation analysis which shows the microdeletion.[9]

DiGeorge syndrome is synonymous with CATCH 22 syndrome which is used to describe the classic features and phenotype of the syndrome (C - Congenital heart disease, A - Abnormal facies, T - Thymic hypoplasia, C - Cleft palate, H - Hypocalcaemia due to hypoparathyroidism).[4]

Children with DiGeorge syndrome have a variety of congenital heart defects (mainly conotruncal) and these defects are present in about 70% of the patients. The most common cardiac anomalies documented from various literature include interrupted aortic arch, right-sided aortic arch, truncus arteriosus, tetralogy of Fallot, atrial septal defect, VSD, aberrant subclavian artery and right infundibular stenosis.[3,4,10,11] The index case presented with right-sided aortic arch and persistent truncus arteriosus which are key cardiac malformations that are common to this syndrome.

Hypocalcaemia has been reported to occur in about 60% of patients with the syndrome and it is due to hypoplastic parathyroid glands.[12] It commonly manifests in infancy with seizures as was manifested by the index case. Other features include muscle cramps, hypotension, numbness, tetany and prolonged QT interval. These were however absent in the present case.

The immune system is affected in 70%–80% of children with DiGeorge syndrome and this immunodeficiency is due to thymic hypoplasia. Only <1% of these patients present with total thymic aplasia. The patients have reduced T cell numbers although the function is preserved. Children with partial thymic aplasia usually have mild infections while those with complete thymic aplasia have increased susceptibility to fungal, viral and bacterial infections.[13] Seeing the rarity of thymic aplasia, it is therefore no surprise that the patient had no recurrent infections. Autoimmune diseases such as diabetes mellitus and thyroid diseases have been shown to have an increased incidence in children with DiGeorge syndrome.[3] There was however no clinical manifestations of these conditions in the index case.

The characteristic facies of DiGeorge syndrome include bifid uvula, high-arched palate, small mouth, wide set eyes, low set ears, micrognathia and retrognathia and some of which are present in the reported case. However, it has been documented that some patients with DiGeorge syndrome do not present with any facial malformation.[14]

Prenatal testing for DiGeorge Syndrome is widely available and is recommended for foetuses that have been detected through ultrasound as having heart malformation or cleft palate and if at least one parent is confirmed to have a microdeletion on the long arm of chromosome 22.[15] Appropriate and timely diagnosis at any time during the pregnancy might be helpful in planning for the care of the neonate.

Microdeletions of chromosome 21 are extremely rare and may be associated with minimal phenotypic appearance although features such as microcephaly, large ears, low set ears, short philtrum, hypertonia/hypotonia, cleft lip and palate, atrial septal defect and VSD have been described.[16] To the best of the author's knowledge, no one has ever described features of chromosome 21 microdeletion in keeping with the typical phenotypic appearance of DiGeorge syndrome.

In conclusion, a 3-month-old infant with typical features of DiGeorge syndrome and a rare microdeletion of chromosome 21 is presented.
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