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Summary  We report on a female infant with an interstitial deletion 
involving 2q24.3. She had multiple congenital anomalies similar to those 
in patients with del(2)(q31q33) except for an occipital encephalocele. As 
a result of comparison of clinical findings among interstitial 2q deletions, 
a distinct 2q medial monosomy syndrome may be delineable in associa- 
tion with a deletion of 2q31. 
Key Words chromosomal aberration, 2q medial monosomy, ence- 
phalocele 

INTRODUCTION 

Since Warter et aL (1976) first reported an individual with interstitial deletion 
of the long arm of chromosome 2, almost 30 patients, most frequently those with 
a del(2)(q31q33), have been reported (Boles et aL, 1995). A distinct phenotype- 
karyotype correlation has only been suggested in patients with del(2)(q31q33) 
(Ramer et aL, 1989). We report here on an additional patient with a small 
interstitial deletion of band 2q24.3. This tiny deletion was detected by assistance 
with our original computerized database for birth defects. 

CLINICAL REPORT 

The proposita was the third infant born to healthy 32-year-old G3 P3 mother 
and 36-year-old father. Two elder children were healthy. No family histories of 
consanguinity, congenital anomalies, and mental deficiency as well as no medica- 
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Fig. 1. Proposita at 1 month of age. Note downslanting of the palpebral fissures, 
ptosis, micrognathia, and low-set posteriorly rotated ears. 

tions during the pregnancy were noted. The pregnancy and delivery at 38 weeks 
were uneventful. Her birth weight was 1,984 g ( - 2 . 8  SD). Apgar score was 9 at 1 
min. At one month of  age, she was referred to us for failure to thrive and multiple 
congenital anomalies, and admitted soon because of a progressive congestive heart 
failure. She was small and hypotonic. Her weight was 2,410 g (--4.2 SD), length 
46 cm ( - 3 . 6  SD), and head circumference (OFC) 32.8 cm ( - 2 . 5  SD). She had a 
peculiar facies similar to Treacher-Collins syndrome due to marked downward 
slanting of  the palpebral fissures, low-set and posteriorly rotated malformed ears 
and microretrognathia. Other findings included an occipital encephalocele, hyper- 
telorism, short palpebral fissures, ocular ptosis, a beaked nose with its bulbous tip, 
uvula bifida, a short neck, widely spaced nipples, clenched hands, long fingers, pes 
cavus and a pansystolic harsh murmur (II/VI) (Fig. 1). Echocardiography revealed 
type A complete atrio-ventricular septal defect and mild coarctation of the aorta. 
Echograms of  the brain and the abdomen revealed ventricular enlargement and 
normal kidneys. A skeletal roentgenogram revealed a lacunar skull defect at 
median posterior occiput. At two months of age, the pulmonary artery was banded 
to improve the progressive heart failure, but died after three days of the operation. 
Post-mortem examination was not permitted. 

DIAGNOSTIC APPROACH AND CYTOGENETICS 

Because she had a characteristic facies and multiple congenital anomalies, our 
original computerized database, UR-DBMS (University of the Ryukyus-Database 
for malformation syndromes; Naritomi, 1996) was applied to a diagnostic ap- 
proach. We selected 3 distinct findings, ie . ,  encephalocele, cardiac defect and 
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Fig. 2. Partial GTG-banded karyotype of chromosome 2. 400-band stage (left) and 
550-band stage (right). Wedge indicates the breakpoint. 

downward slanting of the palpebral fissures, as key words. As a result, 12 syn- 
dromes such as Noonan syndrome, Rubinstein syndrome, fetal retinoid syndrome, 
2q medial monosomy, 1 lq2 trisomy, 13ql trisomy, 8q2 trisomy, 6q21-qter trisomy, 
8q22-qter trisomy/14pter-qll trisomy, 13pter-q?31 trisomy, 13q14-q32 trisomy, 
and 13q?14-qter trisomy/9pter-p?22 monosomy were selected as candidates. Be- 
cause no candidate malformation syndromes fitted to the manifestations of the 
proposita, chromosomal aberrations were highly suspected. Although an initial 
chromosomal analysis was reported as a normal female karyotype, a tiny deletion 
of chromosome 2 could not be denied. A short-term chromosome culture was 
performed on peripheral blood lymphocytes, and high-resolution GTG-banded 
chromosomes were analyzed focusing on banding patterns of chromosome 2q. As 
a result, a small interstitial deletion involving the band 2q24.3 was detected (Fig. 
2). The karyotype was designated as 46,XX,del(2)(q24.2q31). The parents were 
unavailable for study. 

DISCUSSION 

To date, 30 patients have been described with deletions of the long arm of 
chromosome 2. Ten of them included whole or a part of the band 2q24 (Fryns et 
aL, 1977; McConnell et aL, 1980; Shabtai et aL, 1982; Bernar et aL, 1984; Moller 
et al., 1984 (3 cases); Wamsler et aL, 1991; Boles et al., 1995; present case). To 
confirm a phenotype-karyotype correlation among medial 2q monosomies, clini- 
cal findings of these patients with a deletion involving 2@4 are summarized (Table 
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Table l. 
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Comparison of clinical findings between 2q medial deletions 
involving 2q24 and del(2)(q31q33). 

Deleted bands 

Findings q24 q31-q33 2q medial 
monosomy 

10 cases % 11 cases* % 21 cases % 

Developmental retardation 9 (90) 9 (82) 18 (86) 
Low-set malformed ears 9 (90) 6 (55) 15 (71) 
Postnatal growth retardation 7 (70) 9 (82) 16 (76) 
Microcephaly 7 (70) 8 (73) 15 (7 I) 
High nasal bridge/beaked nose 7 (70) 6 (55) 13 (62) 
Downslanting palpebral fissures 7 (70) 2 (18) 9 (43) 
Cleft palate/uvula 5 (50) 7 (64) 12 (57) 
Micrognathia 5 (50) 5 (45) 10 (48) 
Ptosis 5 (50) 3 (27) 8 (38) 
Camptodactyly 5 (50) 4 (36) 9 (43) 
IUGR 4 (40) 8 (73) 12 (57) 

Early death 4 (40) 3 (27) 7 (33) 
Microphtalmia 4 (40) 5 (45) 9 (43) 
Blepharophimosis 4 (40) 3 (27) 7 (33) 
Microstomia 4 (40) 2 (t8) 6 (29) 
Clenched hands 4 (40) 2 (18) 6 (29) 
Large forehead 3 (30) 4 (36) 7 (33) 
Short neck 3 (30) 4 (36) 7 (33) 
Sandal gap 3 (30) 4 (36) 7 (33) 
Clinodactyly (5) 3 (30) 4 (36) 7 (33) 
Syndactyly 3 (30) 4 (36) 7 (33) 
Hypotonia 3 (30) 4 (36) 7 (33) 
Cardiac defect 3 (30) 3 (18) 6 (29) 
Overlapped fingers 3 (30) 2 (18) 5 (24) 
Long fingers 3 (30) 2 (18) 5 (24) 
Proximal thumbs 3 (30) 2 (18) 5 (24) 
Seizures 3 (30) 2 (18) 5 (24) 
Hypoplastie nipples 3 (30) 0 (0) 3 (14) 
Ventricular enlargement/ 2 (20) 5 (45) 7 (33) 
cerebral atrophy 
Talipes 2 (20) 3 (27) 5 (24) 
Encephalocele 2 (20) 0 (0) 2 (10) 
Maxillary hypoplasia 0 (0) 4 (36) 4 (19) 

* Benson et al., 1986; Taysi et al., 1981; Al-Awadi et al., 1983; Franceschini et al., 1983; 
Young et al., 1983; Buchanan et al., 1983; Pai et al., 1983; Markovic et al., 1985; Glass et al., 
1989; Ramer et al., 1989. 

1), and compared  with those found  in reported patients with a de1(2)(q31q33), in 

which a clear p h e n o t y p e - k a r y o t y p e  corre la t ion has been suggested (Ramer e t  al. ,  

1989). As a result, the cardinal  findings and their frequencies are almost  similar 

between the two. Because the smallest region of  overlap is located at a band  2q31, 
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we may  define a 2q medial  m o n o s o m y  syndrome associated with a delet ion o f  
2q31. The c o m m o n  cardinal  findings o f  this 2q medial  m o n o s o m y  consist o f  

intrauterine and postnatal  growth retardat ion,  developmenta l  and mental  retarda- 

tion, microcephaly,  low-set mal formed ears, a beaked nose with a high nasal 

bridge, d o w n w a r d  slanting o f  the palpebral  fissures, micrognathia ,  a cleft palate or  

cleft uvula, ptosis, and clenched hands  or  camptodacty ly .  In  addit ion,  the overall  

phenotype  seems similar to that  o f  t r isomy 18 as ment ioned  previously (McConnel l  

et al., 1980). Encephalocele  is found  only  in two patients with a deletion involving 

2q24.2 (McConnel l  et aL, 1980, present case). Hypoplas t ic  nipples are found  only  

in three patients with a deletion involving 2q24 (Fryns et  aL, 1977; McConne l l  et 
aL, 1980; Shabtai  et al., 1982). The phenotype  o f  distal 2q deletions is mild and 
apparent ly  distinct f rom that o f  medial  2q delet ion (Fisher et  al., 1994). Few cases 

o f  proximal  2q deletions have been reported with more  severe internal malforma-  

t ions (Ant ich  et aL, 1981; Fryns et al., 1977). 
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