Case Report

with Choanal Atresia

Jia-Woei Hou, MD, PhD

Chromosomal abnormalities involving double partial monosomies are very rare. A
female infant with non-mosaic monosomy 10p13—10pter along with monosomy Xp11.4—
Xpter which arose de novo is described. The clinical manifestations of this patient included
microcephaly, mild synophrys, short and down-slanted palpebral fissures, ptosis of the left
eye, long eyelashes, a depressed nasal bridge, dysplastic ears, micrognathia, a short neck,
sensorineural hearing impairment, and severe growth retardation. Left choanal atresia and
laryngomalacia were detected by flexible fibroscopy. No signs of hypoparathyroidism or
defective cellular immunity could be found. Fluorescence in situ hybridization (FISH) with
whole-chromosome painting probes for chromosomes 10 and X was performed, which
excluded the possibility of cryptic translocations of the involved chromosome segments. No
submicroscopic chromosome 22q11 deletion could be found by FISH. Thus this very rare
coexistence of double independent partial monosomies was confirmed. There are no previ-
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Double Partial Monosomies (10p- and Xp-) in a Female Baby

ous reports of such concurrent double partial monosomies. (Chang Gung Med J

2002;25:260-5)
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Partial monosomy of the short arm of chromo-
some 10 is rarely observed. A possible partial
10p monosomy was first described by Elliott et al. in
1970. Partial monosomy 10p, due to a de novo
deletion of the terminal part of the short arm, was
first described in 1975.% Later reports have shown a
breakpoint at 10p13 in most cases.** The clinical
manifestations include psychomotor retardation,
growth failure, frontal bossing, ear anomalies, down-
slanted palpebral fissures, microcephaly, congenital
heart disease, urinary tract anomalies, hypoplastic
olfactory bulbs, neurosensory hearing loss, and over-
lapping features with DiGeorge anomaly." Partial
deletion of Xp in 1 of the 2 X chromosomes in
females may result in Turner syndrome,® or other
phenotypes (e.g., microphthalmia with linear skin

defects syndrome). A partial deletion of 10p or Xp
may arise de novo or as the result of parental bal-
anced translocations involving a segment of the short
arm of chromosome 10 or X.“*® However, as far as
1s known, the concurrence of double monosomies--
del(10p) and del(Xp)-- in the same individual has not
been reported. We report on a female patient with
multiple malformations, especially choanal atresia,
who was proven to be a victim of this hitherto unre-
ported double partial monosomies.

CASE REPORT

This female baby is the second child born at
term by normal vaginal delivery to her healthy non-
consanguineous parents (mother aged 33 years,
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father aged 35 years). The pregnancy was uncompli-
cated, but symmetrical intrauterine growth retarda-
tion with a birth weight of 1600 g and a small head
circumference of 31 cm was noted at birth. There is
no history of intrauterine fetal death, spontaneous
abortion, or early infant death in her family. She was
transferred to our hospital because of tachypnea and
poor feeding with easy choking for more than 1
month after birth. Physical examination revealed
short and down-slanting palpebral fissures, ptosis of
the left eye, long eyelashes, mild synophrys, slightly
low-set crumpled ears, a depressed nasal bridge, a
shallow philtrum, micrognathia (Fig. 1), a high-
arched palate, a short neck, and bilateral single pal-
mar creases. She had central hypotonia but hyper-
tonicity of the lower extremities. There was no car-
diac murmur or shortening of the fourth finger. The
genitalia had a normal morphology for a female
baby. Due to tachypnea during feeding and the
inability to smoothly insert a nasogastric tube into
the left nostril, left choanal atresia or stenosis was
suspected. This anomaly was later confirmed by
flexible fibroscopy and computed tomography scan
of the upper airway. In addition, inspiratory stridor
was noted, and laryngomalacia was also proven by

Fig. 1 The patient at 2 months old.
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fibroscopy. Chest films were normal.
Echocardiography showed that the heart was struc-
turally normal except for a persistent left superior
vena cava and a prominent coronary sinus. Renal
sonography revealed no hydronephrosis or polycys-
tic kidney. Fundus examination showed no colobo-
ma nor hypoplasia of the retina or choroid. While
the CHARGE association was a possibility, her con-
dition was rather a result of the chromosomal abnor-
malities. On a hemogram, the blood chemistry and
sugar levels were all within normal limits. Levels of
serum parathyroid hormone, calcium, and phosphate
were all normal. The lymphocyte subset revealed
96% lymphocytes (56% T cells, 34% B cells, and
6% NK cells). T cells included 38% CD4+ (34%
naive cells and 4% memory T cells) and 18%
CD3+8+. So the lymphocyte count and number and
ratio of helper (CD4) to suppressor (CD8) subsets
were normal.

A chromosome study revealed 46,X, del(10)
(qter—p13:), del(X)(qter—p11.4:) in 100 cells
counted in both peripheral blood and skin fibroblasts
from the patient (Fig. 2). An X-inactivation study by
5-bromodeoxyuridine replication analysis on periph-
eral blood showed non-random X-inactivation over
the deleted X. A chromosome study of her mother
revealed 46,XX, while her father was 46,XY.
Whole-chromosome painting studies by fluorescence
in situ hybridization (FISH) with the COATASOME
10 and X probes (Oncor, Gaithersburg, MD, USA)
detected no cryptic translocations involving either

Fru

i e “\ i (g’ b

i o M
1] ;7

» e e =% s

15
03 '—, A E g
21 E

LU

Fig. 2 Karyotype of this patient showing a terminal deletion
of 10p with the breakpoint at p13 (arrow) and 1 X chromo-
some deleted from Xp11.4 (arrowhead) to Xpter.
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Fig. 3 FISH studies revealing no cryptic translocations
involving 10p(A) or Xp(B) by using painting probes for chro-
mosomes 10 and X. Only 1 signal (arrow) is shown over the
intact chromosome 10 homologue (C) by using the 10p telom-
ere probe.

chromosome X or 10 (Fig. 3A, B). The use of the
D22S75 DiGeorge chromosome region (DGCR)
probe also showed the intact status of the DGCR
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over 22ql1.2. FISH with all human telomeres and
telomere-specific 10p DNA probes (Fig. 3C) showed
that both terminal deletions were present in the child.
At the age of 1 year, a round face developed in addi-
tion to the previous dysmorphism. Developmental
delay with marked hypotonia persisted despite a
rehabilitation program. Brainstem auditory evoked
potentials showed bilateral sensorineural hearing
loss. The body weight and length and head circum-
ference were still below the third centile of the
Chinese female controls to the present (4 years old).

DISCUSSION

It is amazing that this patient is still alive even
with non-mosaic, non-translocated double partial
monosomies involving large portions of chromo-
somes 10 and X. Indeed, conventional and molecu-
lar cytogenetics proved this possibility. No cryptic
balanced translocations involving chromosomes 10
or X could be found by FISH studies. In Table 1, we
compare the major clinical features of this patient
with previously published findings for monosomy
10p“» and monosomy Xp,? respectively. This
patient had overt growth failure, which is common to
both syndromes. Other features such as psychomo-
tor retardation, ear and eye anomalies, a high-arched
palate, a depressed nasal bridge, micrognathia, and a
short neck are more or less similar to those of mono-
somy 10p, but differ from those of the CHARGE
association, DiGeorge anomaly, and Turner syn-
drome. Our case, showing the coexistence of 2 inde-
pendent de novo deletions, revealed a different phe-
notype (e.g., choanal atresia) from what would be
expected by simply combining the features found in
both monosomies.

Most cases of choanal atresia (CA) or stenosis
are sporadic. About 20%-50% of CA cases are asso-
ciated with other congenital malformations (e.g.,
Antley-Bixler syndrome, Apert syndrome, CHARGE
association, Coffin-Sirin syndrome, Klippel-Feil syn-
drome, Pallister-Hall syndrome, and Treacher
Collins syndrome)."” Several chromosomal abnor-
malities have also been reported with CA,"*® includ-
ing trisomy 18, deletions (4q and 9p), and trisomies
(6p and 7q). However, CA has not previously been
described with 10p monosomy or Xp monosomy.
CA in this case could be due to the uncovering of



Table 1. Comparison of Clinical Symptoms in Patients with
Partial Monosomy 10p, Partial Monosomy Xp, and This Case

Phenotype 10p-(4,5)  Xp-(9) This case
(N=27) (N=52)
Psychomotor retardation 100% 13% +
Growth retardation 96% 88% +
Ear anomalies 85% 12% +
Down-slanted palpebral fissures 74% i— +
Micrognathia 74% 6% +
Depressed nasal bridge 67% i— +
Frontal bossing 67% i— i—
Congenital heart disease 56% 2% i
Epicanthal folds 56% 2% i—
Eye/eyelid anomaly 52% 8% +
Short neck 52% 38% +
Urinary tract anomaly 42% 8% i—
High-arched palate 41% 6% +
Hypertelorism 41% i— i—
Wide-spaced nipples 41% 88% i—
Small for date 41% i— +
Umbilical hernia 33% i— i—
Abnormal philtrum 30% i— +
Features of DiGeorge anomaly 30% i— i—
Hypoplastic olfactory bulbs 11% i— i—
Sensorineural hearing loss 7% i— +
Cubitus valgus i— 25% i—
Low hairline i— 19% i—
Shield chest i— 35% i—
Shortening of the 4" metacarpal i— 29% i—
Choanal atresia i— i— +

recessiveness due to the deletions,"¥ or may even be
a consequence of the double 10p and Xp mono-
somies. The deletion may have uncovered a reces-
sive mutation present in the non-deleted chromo-
some 10, or an interaction between the dominanat
genes on 10p or Xp and other genes determining the
existence of CA.

Due to the effects and consequences of exces-
sive gene loss, victims of double partial monosomies
are often not viable. For example, 38% of patients
with 10p~ die before 1 year.” The most common
cause of death may be the effects of DiGeorge anom-
aly. The features of DiGeorge anomaly were not pre-
sent in this patient, and only a persistent prominent
coronary sinus in the left superior vena cava was
shown by echocardiography. However, this female
baby was born at term without major abnormalities,
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such as cardiac, renal, or immunological abnormali-
ties, except for severe psychomotor retardation.
Since both the Xp and 10p deletions have a broad
spectrum of phenotypic manifestations, the milder
phenotype and good intrauterine survival in our case
may have been due to 1 of the following mecha-
nisms: 1) a better prognosis of the partial 10p dele-
tion without DiGeorge anomaly compared with other
autosomal monosomies, 2) a skewed inactivation of
the structurally abnormal X chromosome from
somatic selection,”” or 3) recessive genes unmasked
by the deletion having only a mild effect on the phe-
notype. The deletion or mutation of some recessive
genes (such as putative genes for CA) in 10p would
not create a fatal effect.
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