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Objectives: Klinefdter syndrome is the most common genetic cause of male infertility and presents
with 47, XXY mainly or 46,XX/47,XXY mosaicism. It is characterized by hypogonadism and
azoogpermiadue to testicular failure, however, sporadic cases of natural pregnancies have been reported.
With the development of testicular sperm extraction (TESE) and intracytoplasmic sperm injection
(ICSl), sperm can be retrieved successfully and ART is applied in these patients for pregnancy. It has
been suggested that the risk of chromosome aneuploidy for both sex chromosome and autosome is
increased in the sperms from 47,XXY germ cells. Considering the risk for chromosoma aneuploidy in
the offspring, preimplantation genetic diagnosis (PGD) could be applied as a safe and more effective
treatment option in Klinefelter syndrome. The aim of this study is to assess the outcome of PGD cycles
by using FISH for sex chromosome and autosome in patients with Klinefelter syndrome.

Materialsand Methods. From Jan. 2001 to Dec. 2003, PGD was atempted in 8 cases of Klinefelter
syndrome but TESE was failed to retrieve sperm in the 3 cases, therefore PGD was performed in 8
cyclesof 5 cases (four 47,XXY and one 46,XY/47,XXY mosaicism). In one case, gaculated sperm was
used and in 4 cases, TESE sperm was used for ICSl. After fertilization, blastomere biopsy was performed
in 6~10 cel stage embryo and the chromosome aneuploidy was diagnosed by using FISH with CEP
probes for chromosome X, Y and 17 or 18.

Results: A tota of 127 oocytes were retrieved and ICSl was performed in 113 mature oocytes. The
fertilization rate was 65.336.0% (mean+=SEM) and 76 embryos were obtained. Blastomere biopsy was
performed in 61 developing embryos and FISH analysis was successful in 95.1% of the biopsied
blastomeres (58/61). The rate of balanced embryos for chromosome X,Y and 17 or 18 was 39.7+6.9%.
Therate of aneuploidy for sex chromosome (X and Y) was 45.9+5.3% and 43.2+5.8% for chromosome
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17 or 18, respectively. Embryo transfer was performed in al 8 cycles and mean number of transferred
embryos was 2.5+0.5. In 2 cases, clinical pregnancies were obtained and normal 46,XX and 46,XY
karyotypes were confirmed by amniocentesis, respectively. Hedlthy male and female babies were

ddivered uneventfully at term.

Conclusion: The patients with Klinefelter syndrome can benefit from ART with TESE and ICSl.
Consdering therisk of aneuploidy for both sex chromosome and autosome in the sperms and embryos
of Klinefelter syndrome, PGD could be offered as safe and more effective treatment option.
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XY 17 18 FISH 2

(Figure 1), 46,XX 46, XY
1 39
. XY , 1 33
45.9+53% (mean = SEM) , 17
18 43.2+5.8%
(mean &= SEM)
chaotic
aneuploidy (Table 2).
400~500 1
31%
Table 1. Outcome of the PGD cycles in patients with
Klinefelter syndrome
No. of patients 5
No. of cycles 8 ' 2
Mean age of women (yr) 29.6+1.2
No. of oocytesretrieved 159425
Fertilization rate (%) 65.3+6.3 ’
Normal embryo rate (%) 39.7+6.9
Abnormal ratefor X, Y (%) 459453
Abnormal rate for 17 or 18 (%) 432458 , poly-X
No. of transferred embryos 25+05
Clinical pregnancy rate (%) 25% (2/9) 47,XXY
per transfer cycle (germ cell development)
* Vaues are mean == SEM mitosis )

Figure 1. FISH resultsin the blastomere of embryos from Klinefelter syndrome by using CEP probe for X (Spectrum
Aqua), Y (Spectrum Green) and 18 (Spectrum Orange). A) FISH signalsin the normal embryo (XY 1818) showing one
spectrum agua, one spectrum green and two spectrum orange sgnals. B) FISH signals for aneuploid embryo (XY
monosomy 18) showing one spectrum agua, one spectrum green and one spectrum orange signal. C) FISH signal for
aneuploidy embryo (XXY1818) showing two spectrum agua, one spectrum green and two spectrum orange signals.
(>1000)
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Table 2. Chromaosome abnormalities of embryos diagnosed by FISH in patients with Klinefelter syndrome

Case cycle karyotype Origin of sperm Abnormal FISH results
1 1 47 XXY Fresh TESE Monosomy 18, XO
2 1 47 XXY Fresh TESE Monosomy18/ monosomy 18,X0O
2 2 47 XXY Fresh TESE Monosomy 18 / multiploidy
3 1 46, XY 147 XXY Fresh TESE Trisomy 17,Y / monosomy 17 / XXY / diploidy
Monosomy 18/ aneusomy 18,XO/ trisomy
3 2 46, XY 147 XXY Fresh TESE 18 XXX / trisomy 18 XYY
1 47 XXY Thawing TESE Chaotic/ XYY / monosomy 18
47 XXY Ejaculated sperm Trisomy 18 XXX / XYY / aneusomy 18 XO
2 47 XXY Ejaculated sperm XXY [ trisomy 18, XXY / monosomy 18, X0
0.9~2.5%,2 47,XXY 25~21.7%
47 XXY 25 Eqop 2
» 17% 61%
1 non-digunction .
extra X hyperploidy rate  6.75~25%
(primordia germ cell) 2z
(degeneration), disomy 21 trisomy 21
Sertoli cell  germ cell communication de- B
fect 147 XXY spermatid
418 46
XY 47 XXY
515
2 47 XXY
6,7 29
21~54.5%
820
46, XY germ cell
, 47 XXY germ cdl
2122
24.XY, 24.XX hyperploid
15%

- 257 -



. Slber 2

(41.8% vs. 22.0%),
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