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ABSTRACT

Introduction: Whole-arm translocations between homologous chromosomes are rare genetic
events that generally involve Robertsonian translocations between acrocentric chromosomes.
These inter-homologous translocations only produce unbalanced zygotes, therefore never result
in viable pregnancies. The only reports of whole-arm translocations between non-acrocentric
homologs involve chromosomes 2, 4, 7 and 9.

Case Report: We report a 21-year-old healthy female with isochromosomes for the short and
long arm of chromosome 10 who was ascertained due to successive spontaneous abortions.
Genetic testing of decidual tissue and the patient’s peripheral blood revealed a whole-arm
translocation between the chromosome 10 homologs: 46, XX, t(10;10)(p10;p10). The result of
this translocation was two isochromosomes: i(10p) and i(10q).

Conclusion: This is the first reported case of a whole-arm translocation between chromosome
10 homologs and is a unique case of successive spontaneous abortions. Our case expands
the limited spectrum of whole-arm translocations between non-acrocentric homologous
chromosomes.
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ABSTRACT
Introduction: Whole-arm translocations
between homologous chromosomes are

rare genetic events that generally involve
Robertsonian translocations between acrocentric
chromosomes. These inter-homologous
translocations only produce unbalanced zygotes,
therefore never result in viable pregnancies. The
onlyreports of whole-arm translocationsbetween
non-acrocentric homologs involve chromosomes
2, 4, 7 and 9. Case Report: We report a 21-year-
old healthy female with isochromosomes for
the short and long arm of chromosome 10 who
was ascertained due to successive spontaneous
abortions. Genetic testing of decidual tissue and
the patient’s peripheral blood revealed a whole-
arm translocation between the chromosome 10
homologs: 46, XX, t(10;10)(p10;p10). The result
of this translocation was two isochromosomes:
i(1op) and i(10q). Conclusion: This is the first
reported case of a whole-arm translocation
between chromosome 10 homologs and is a
unique case of successive spontaneous abortions.
Our case expands the limited spectrum of whole-
arm translocations between non-acrocentric
homologous chromosomes.
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INTRODUCTION

Whole-arm translocations between homologous
chromosomes are rare genetic events that generally
involve Robertsonian translocations between acrocentric
chromosomes. These inter-homologous translocations
can only produce unbalanced zygotes, and never result in
viable pregnancies [1—5]. The only reports of whole-arm
translocations between nonacrocentric homologs involve
chromosomes 2, 4, 7 and 9 [1—7]. We report the first case
of a whole-arm translocation between chromosome 10
homologs.

CASE REPORT

A 21-year-old G2P0020 phenotypically normal
female was referred for genetic counseling following two
spontaneous abortions and an abnormal chromosome
analysis. A pedigree is shown in Figure 1. She smokes
five cigarettes per day and takes no prescription
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medications. She had a deep venous thrombosis as a
teenager thought to be secondary to oral contraceptives
and tested negative for methylene tetrahydrofolate
reductase (MTHFR) deficiency. Genetic testing showed
that she was homozygous normal at the MTHFR 677C
locus indicating no increased risk for cardiovascular
events or arterial thrombosis. Her mother is healthy and
had one spontaneous abortion. Her father has a history of
systemic lupus erythematous, deep venous thrombosis,
pulmonary embolus, MTHFR deficiency, and protein C
and S deficiencies. The proband’s spouse is healthy and
has a five-year-old daughter with a cleft lip from a prior
relationship. He was the father for both of the proband’s
pregnancy losses. His mother is healthy and had three
spontaneous abortions. His father died from pancreatic
cancer in between late 40s and early 50s. The family
history is otherwise negative for stillbirths, neonatal
deaths, birth defects or other spontaneous abortions.

The proband’s pregnancies both resulted in first
trimester spontaneous abortions followed by dilation
and curettage. The first pregnancy loss was not further
evaluated. Tissue obtained during the second dilation
and curettage was sent for chromosome analysis (Figure
2). Twenty cells were counted and all five metaphase cells
analyzed and karyotyped revealed a female chromosome
complement with a whole-arm translocation between
the chromosome 10 homologs: 46,XX,t(10;10)(p10;p10).
The result of this translocation was a 10p isochromosome
and a 10q isochromosome: i(10p) and i(10q). The tissue
appeared to be all maternal decidua and therefore the
result was thought to represent the maternal rather than
the fetal karyotype. The proband’s peripheral blood was
subsequently sent for chromosome analysis (Figure 3).
Twenty cells were counted and all eight metaphase cells
that were analyzed and karyotyped revealed a female
chromosome complement with a balanced whole-arm
translocation between the chromosome 10 homologs
similar to the i(10p) and i(10q) isochromosomes seen
in the analysis of placental tissue. The i(10p) and i(10q)
isochromosomes are further illustrated when displayed
next to a chromosome 10 idiogram (Figure 4).

A reproductive endocrinology and infertility specialist
evaluated the proband. She has regular monthly menses,
transvaginal ultrasound showed a normal uterus and
ovaries, lab evaluation of her hypothalamic-pituitary-
ovarian axis was normal (thyroid stimulating hormone,
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Figure 1: Pedigree of the patient.
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follicle-stimulating hormone, luteinizing hormone and
anti-mullerian hormone), and she had good ovarian
reserve. Her evaluation indicated that she was capable of
carrying a pregnancy, however, due to her unique genetic

. . w «
\.‘r ol ".' 1 ' \ & '!
R O &
FANT AN e 13}
-—
o B : r w» =
I LY I} H » ‘
vl Y - L5 Y NI W
IS KA ?.".
L3 T 1] L] i i ‘1! & ‘
Ly - o L
A 3
' Al A
o w e
® w 1 2 1 ¥ 10

Figure 2: G-band analysis at the 400-band level of placental
tissue (decidua). The arrows indicate the i(10p) (left) and i(10q)
(right) isochromosomes.
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Figure 3: G-band analysis at the 550-band level of maternal
peripheral blood (lymphocytes). The arrows indicate the i (10p)
(left) and the i(10q) (right) isochromosomes.

Figure 4: (A) Isochromosomes i(10p) and (c) i(10q) to the left
and right of a (B) 550-band level chromosome ideogram.
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composition she was told that she would be unable
to conceive with her own oocytes. Reproductive and
family building options were discussed: (1) donor oocyte
IVF using spouse’s sperm and donor eggs, (2) embryo
adoption of a donated embryo, and (3) child adoption.

DISCUSSION

Balanced chromosomal rearrangements are relatively
common in humans. Balanced translocation carriers
are usually phenotypically normal and are at high risk
for recurrent spontaneous abortions [1]. Pregnancies
of balanced translocation carriers have four potential
outcomes: (1) a child with normal chromosomes, (2) a
child with the same balanced translocation as the affected
parent, (3) a child with a chromosomal imbalance which
may cause an abnormal phenotype, and (4) spontaneous
abortion. Translocations generally occur between non-
homologous chromosomes. Whole-arm translocations
between homologous chromosomes are rare genetic
events that usually involve Robertsonian translocations
between acrocentric chromosomes [1, 6].

Ohama [6] discussed in detail various mechanisms
that could lead to whole-arm translocations between
nonacrocentric homologous chromosomes. Potential
mechanisms for whole-arm translocation between
chromosome 10 homologs include:

(a) crossover within a small pericentric inversion loop
between homologs 10 during meiosis I,

(b) transverse division of the chromosome 10 homolog
centromeres during meiosis II or mitosis and formation
of isochromosomes 10, and

(c) a meiotic or mitotic breakage and exchange at or
near the centromeres of the chromosomes 10.

All mechanisms except for (¢) during mitosis
result in unbalanced and nonviable zygotes due to the
segregation of i(10p) and i(10q) into different daughter
cells. Mechanism (c) is likely the event that led to our
proband’s genetic composition as it is the only one that
would produce a balanced translocation zygote. If the
translocation occurred between meiosis II and mitosis, it
would result in a non-mosaic whole-arm translocation. If
the translocation arose during early mitotic division, the
result would be mosaicism [1, 5, 6].

In our case, no normal cell lines were found
in the two cell types analyzed, and therefore only
abnormal maternal gametes are predicted. However,
mosaicism must be considered given that a limited
number of cells in only two cell types were analyzed.
There are reports of mosaicism involving whole-arm
homologous translocations in chromosome 2 [1, 6]. In
male translocation carriers, gonadal mosaicism and
chromosomally balanced sperm can be identified by FISH
analysis. In female translocation carriers, identification of
gonadal mosaicism and chromosomally balanced ovum
requires invasive methods: ovarian biopsy or in vitro
fertilization (IVF) with ovum collection [1]. Potential
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future investigations for this patient include analysis of
more decidual and peripheral blood cells, analysis of skin
fibroblasts, and ovarian biopsy to look for evidence of
mosaicism. Additional testing could include segregation
analysis of the patient and her parents to determine the
parental origin of the two isochromosomes. However, the
proband’s father is deceased and mother is not available
for genetic testing.

CONCLUSION

This is the first reported case of a whole-arm
translocation between chromosome 10 homologs and
is a unique case of successive spontaneous abortions.
Our case expands the limited spectrum of whole-arm
translocations between nonacrocentric homologous
chromosomes. Carriers of these unique chromosomal
aberrations are likely to experience recurrent spontaneous
abortions and will not be able to produce viable offspring.
Mosaicism must be considered in cases of whole-arm
translocations. These patients should receive genetic and
infertility counseling to better understand their condition
and their reproductive options.
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