PHENOTYPIC FEATURES OF PURE 9p DELETION IN A MALE INFANT INCLUDE CRYPTORCHIDISM, CONGENITAL HEART DEFECTS AND POSTAXIAL POLYDACTYLY
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Summary: Phenotypic features of pure 9p deletion in a male infant include cryptorchidism, congenital heart defects and postaxial polydactyly: We report a 2½-year-old male infant with a karyotype of 46,XY,del(9)(p22) and the phenotypic features of craniofacial dysmorphisms, hypotonia, psychomotor developmental delay, mental retardation, ventricular septal defect, atrial septal defect, cryptorchidism and postaxial polydactyly of the fingers.  A rudimentary poorly developed extra digit in the ulnar side of the fifth finger was observed in each hand.  The present case adds to the literature of postaxial hexadactyly of the fingers in chromosome 9p deletion syndrome.  We suggest that 9pter-p22 may contain genetic loci associated with human postaxial polydactyly.
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INTRODUCTION

Chromosome 9p deletion syndrome (OMIM 158170), or del(9)(pter(p22), is a clinically well-defined syndrome characterized by major clinical features of hypotonia, mental retardation, seizures, trigonocephaly, synophrys, up-slanting palpebral fissures, hypertelorism, midface hypoplasia with a short nose, a depressed nasal bridge and anteverted nares, a long philtrum, microstomia, high and narrow palate, small posteriorly rotated ears, wide-set nipples, hernias, scoliosis, diastasis recti, hypoplastic labia majora and prominent labia minora and clitoris, cryptorchidism and hypospadias, long midphalanges of fingers, short and broad distal phalanges of fingers with square-shaped nails, foot position anomalies, and relatively rare congenital malformations of congenital heart defects, microphthalmia, choanal atresia, stenostic external ear canals, cleft palate, diaphragmatic hernia, hydronephrosis, hypoplasia of the corpus callosum, enlarged cisterna magna, and postaxial hexadactyly of the fingers (17).  Here, we report a male infant with a karyotype of 46,XY,del(9)(p22) and the phenotypic features of craniofacial dysmorphisms, hypotonia, psychomotor developmental delay, mental retardation, congenital heart defects, cryptorchidism and  postaxial polydactyly of bilateral hands.
CASE REPORT

The 2½-year-old male infant was the first child of a 32-year-old healthy mother and a 39-year-old healthy father.  There was no family history of congenital malformations, and the pregnancy was uneventful.  He was delivered at 37 weeks of gestation with a body weight of 2,838-g (< 3rd centile), a body length of 49 cm (50th centile) and a head circumference of 33 cm (15th centile).  On examination at birth, he had cardiac murmurs, trigonocephaly, midface hypoplasia, prominent forehead, a broad and flat nasal bridge, anteverted nares, hypertelorism, high-arched palate, thin long digits, postaxial polydactyly of the hands and cryptorchidism (Fig. 1).  The penis was normal.  A rudimentary poorly developed extra digit in the ulnar side of the fifth finger was observed in each hand (Fig. 2).  Echocardiographic examinations revealed a ventricular septal defect and an atrial septal defect.  Ultrasound findings of the brain, abdomen and kidneys were unremarkable.  Cytogenetic analysis revealed a karyotype of 46,XY,del(9)(p22) (Fig. 3).  The parental karyotypes were normal.  At the age of 2 years, his body weight was 15 Kg (90th centile).  At the age of 2½ years, he manifested psychomotor developmental delay and mental retardation but could walk and speak after physical rehabilitation therapy.

DISCUSSION
The present case was associated with cryptorchidism but no sex reversal.  Distal 9p deletion has been associated with 46,XY gonadal dysgenesis and sex reversal (11-12,14-15).  The present case had haploinsufficiency of DMRT1 and DMRT2.  DMRT1 (OMIM 602424) and DMRT2 (OMIM 604935) are located at 9p24.3 and are known sex-determining genes (11-12).  However, the patients with a distal 9p deletion have been reported to manifest incomplete penetrance with normal male external genitalia and/or mild gonadal abnormalities (2,4,8-9,20).  The variable penetrance may be due to a more complicated mechanism for sex reversal in 9p deletion syndrome.

    The present case was associated with cardiac murmurs and congenital heart defects.  Cardiac murmurs and congenital heart defects have been observed in 46.7% (16/35) of the patients with 9p deletion syndrome (10).  In a study of 13 patients with 9p deletion syndrome, Swinkels et al. (18) observed 7 patients with cardiac murmurs due to patent ductus arteriosus, ventricular septal defect, atrial septal defect, tricuspid valve insufficiency and coarctation of the aorta.  However, Schinzel (17) suggested that congenital heart defects occur in less than ¼ of the patients with 9p deletion syndrome, and most cardiac defects are not life threatening.

    The peculiar aspect of the present case is the association with postaxial polydactyly of bilateral hands.  Typical features of digital abnormalities in patients of 9p deletion syndrome include clinodactyly, brachydactyly, tapering fingers, dolichomesophalagy and hypoconvex nails (8,10,18).  Polydactyly has occasionally been described in the patients with distal 9p deletion.  For instances, Funderburk et al. (5) first reported postaxial polydactyly of both hands, right cystic hydrocele and precocious puberty in a 13-year-old boy with a karyotype of 46,XY,del(9)(p22).  Chaves-Carballo et al. (3) reported glaucoma, seizures and polydactyly in a patient with the 9p deletion syndrome.  Sakata et al. (16) reported postaxial polydactyly of both hands, developmental glaucoma, epilepsy, cryptorchidism, and hydronephrosis in a 27-month-old male infant with partial monosomy 9p (9p23(pter) and partial trisomy 13q (13q31(qter).  Vásquez-Valásquez et al. (19) reported Hunter-McAlpine syndrome, craniosynostosis, craniolacunia, hypothyroidism and preaxial polydactyly on the right hand in a patient with a karyotype of 46,XX,der(9)t(5;9)(q34;p23).

    With the advent of molecular technology, many genetic loci for human postaxial polydactyly have been identified such as 7p14.1 and GLI3 (OMIM 165240) for postaxial polydactyly type A1 (PAPA1; OMIM 174200) (6,13); 13q21-q32 for postaxial polydactyly type A2 (PAPA2; OMIM 602085) (1); 19p13.2-p13.1 for postaxial polydactyly type A3 (PAPA3; OMIM 607324) (21); and 7q22 for postaxial polydactyly type A4 (PAPA4; OMIM 608562) (7).  The present case adds to the literature of postaxial hexadactyly of the fingers in chromosome 9p deletion syndrome.  We suggest that 9pter-p22 may contain genetic loci associated with human postaxial polydactyly.
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FIGURE LEGENDS

Figure 1.
The craniofacial appearance of the proband at birth.

Figure 2.
Postaxial polydactyly of the hands.

Figure 3.
A karyotype of 46,XY,del(9)(p22).
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