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A Rare Case of Double Trisomy Mosaicism:
47 XXX/A7 XX +8
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Double trisomy mosaicism of two different cell lines is extremely rare, particularly those that involve constitutional trisomy 8.
We report a case of 47 XXX/47,XX,+8 in a 12-year-old female presenting with several skeletal anomalies. She exhibited distinct
phenotypic features such as tall stature, deviation of the left middle finger, webbing of both thumbs and flexion deformities
of the both third and fifth distal intermediate phalanges. A mild impulse-control disorder was observed, without mental
retardation. Chromosomal and fluorescence in situ hybridization analysis demonstrated double trisomy mosaicism both on

lymphocytes and buccal epithelial cells.
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Introduction

Constitutional trisomy 8 mosaicism (T8M) is a relatively com-
mon chromosomal abnormality with an estimated frequency
of about 1:25,000 to 1:50,000 births.” The phenotype of T8M
exhibits marked variability including genitourinary abnormalities,
multiple skeletal abnormalities, some congenital cardiovascular
disorders, deep palmar and plantar creases, some solid neoplastic
and hematological lesions, mental retardation, and intracranial
abnormalities. The majority of the reported cases are mosaics with
anormal cell line component?] Double mosaicism involving sex
chromosome aneuploidy and trisomy 8 is an extremely rare event.
To date, only seven cases of combinations of sex chromosome
aneuploidy with trisomy 8 have been reported: two different
cell lines (45,X[48 XXY,+8, 47 XXY[47 XY,+8, 48 XXYY[47 XY,+8,
45,X[47 XY,+8), three different cell lines (45X/46X,+8/47 XX+8),
and four different cell lines (45,X/46,XX/47 XXX/47 XX,+8).>” We
report a case of double trisomy, trisomy 8 and X, in a 12-year-old
female with skeletal abnormalities and tall stature.

Case

A 12-year-old female presented at our hospital with a chief
complaint of recurrent respiratory infections over the past six
years. She was born to healthy, non-consanguineous parents at
term by cesarean section at a local hospital. When she was born,
the mother was 38 years old and the father was 38 years old.
Her birth weight and height were not recorded. At presentation,
she weighed 54 kg (75-90th centile) and was 169.2 cm (> 97th
percentile) tall. She had several skeletal deformities including
deviation of the left middle finger, webbing of both thumbs
and bilateral flexion deformities of the third to fifth distal
interphalangeal joints; deep furrowing of the palms or soles was
not present (Fig. 1). Facial abnormalities such as hypertelorism,
prominent low lip, dysmorphism of ears and nose, and cleft lip
were not observed. The rest of physical examination revealed no
abnormalities except above described features. A mild impulse-
control problem was observed, but mental retardation was not
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Fig. 1. The X-ray images of patient’s both hands and feet 47,XXX/47,XX,+8. Her left hands show

the deviation of left middle finger (A) and her feet show the flexion deformities of both 3-5th distal

interphalangeal joints (B).

detected. Her menarche occurred at age 9 with subsequent
regular menses. Her complete blood count (CBC), urinalysis,
liver function tests, renal function and total IgG, IgA, IgM tests
were within normal limits. Before undergoing cytogenetic
study, written informed consent was obtained from patient's
parents. A conventional cytogenetic analysis on peripheral
lymphocytes demonstrated: 47 XXX[35]/47 XX,+8[15]. However,
a normal 46,XX cell line was not detected. Fluorescence in situ
hybridization (FISH) was performed on peripheral lymphocytes
and epithelial cells obtained from a buccal swab, using the
probes of X, Y, and CEP 8 (Abbott Laboratories, IL, USA) according
to the manufacturer's instructions. The hybridization pattern
in lymphocytes revealed that 51% of analyzed 500 interphase
cells were trisomy X. The remaining 49% cells were trisomy 8
(Fig. 2). In the buccal epithelial cells, signal patterns of trisomy
Xand trisomy 8 in 500 interphase cells were 75% and 259%,
respectively. None of the analyzed cells exhibited a normal signal
pattern. Chromosomal analysis of both parents revealed normal

karyotypes.

Discussion

Non-mosaic trisomy 8 is generally incompatible with life,
but T8M is known to demonstrate extreme clinical variability,
ranging from normal to extensive deformities such as facial
dysmorphism (prominent forehead, large, inverted low lip, low-
set, dysplastic ears, and a wide prominent nasal bridge), multiple
skeletal and joint anomalies (contractures of the fingers and
toes, vertebral anomalies, and absent or hypoplastic patellae),
urogenital malformations, congenital heart defects, and agenesis
of the corpus callosum.” The intelligence of patients with T8M is
usually in the mild to moderate retarded range; however, normal

intelligence has been reported in about 10% of cases.”

Fig. 2. Fluorescence in situ hybridization was performed using probes
for chromosome X (CEP X, spectrum green) and chromosome 8(CEP
8, spectrum orange). Two interphase cells show double trisomy
mosaicism: the left cell displays disomy X and trisomy 8, and the right
cell displays trisomy X and disomy 8.

Triple X syndrome has no significant facial dysmorphology
or striking physical features however, minor physical findings
can be present in some individuals tall stature, hypertelorism,
clinodactyly and congenital heart and genitourinary anomalies.”
Length and weight at birth is usually normal for gestational
age, however, stature typically increases in early childhood, and
by adolescence most girls with 47 XXX are at or above the 75th
percentile for height.”

The prominent phenotypic changes of our patient are skeletal
abnormalities. But, other facial anomalies related to the charac-
teristics of trisomy 8 were not observed. This mild phenotypic
presentation might be due to the mixture of the 47 XXX cell line,
because triple X is usually have miler phenotype than trisomy
8. Although this case had a higher proportion of 47 XXX than
47 XX,+8 cell line, the degree of mosaicism is not generally
related to the phenotypic severity.” The tall stature of our case is a
characteristic feature of triple X, and rare in trisomy 8. Therefore,
our patient's phenotypic features might be affected by both
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trisomy 8 and trisomy X. For the mild psychotic problem without
mental retardation, close long-term follow up focused on
identifying minor intellectual changes are indicated for this case.

For recurrent infection, few has been known about the rela-
tionship between immunity and T8M or triple X. Although a
few reports mentioned the dysfunction of trisomic 8-positive
natural killer cells and the correlation between T8M and hema-
tologic disorders, " these opinions cannot be sufficient for
immunocompromised status.

The mechanisms for the occurrence of aneuploidy in humans
can be divided according to the stage of cell division, mitosis
and meiosis. Nondisjunction leading to autosomal and sexual

1518 However,

trisomies generally occurs during meiosis.
the etiology of T8M appears to differ from that of common
autosomal trisomies. Karadima et al. performed a molecular
study of 26 probands with trisomy 8/T8M and reported that 20
cases were probably due to postzygotic duplication.”

Our case was a double trisomy, which consisted of two
apparently unrelated aneuploid cell lines in the same individual.
Based on previous reports, the most probable theory regarding
double trisomy is two independent postzygotic nondisjunctions
occurring in a normal 46,XX zygote. However, any normal 46 XX
cells was not detected in this case. Therefore, it is highly possible
that nondisjunction took place during early embryogenesis.
Another theory may be considered, independent loss of chromo-
some X and 8 each in a 48 XXX +8 as trisomic rescue. However,
the latter mechanism is even rarer than that of the former.

To establish the origins of trisomic cells, molecular genetic
analysis using DNA must be conducted. Unfortunately, we could
not discover the origin of double trisomy 8 and X.

In conclusion, we report a case of constitutional 47 XXX/
47 XX,+8 mosaicism showing distinct skeletal anomalies and
tall stature. To understand the consequences of this double
aneuploidy, further intense investigation is needed.
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