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Cytogenetic study and clinical features in patients with Klinefelter's

syndrome and Y chromosomal abnormalities.
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Klinefelter's syndrome is a very important disease in gynecologic endocrinologic fields,
because the patients with this karyotype complain of infertility, azospermia and ambiguous
genitalia. Y chromosome is an important chromosome which determine genetic sex and the
structure of gonad and genitalia. In this study, to elucidate the cytogenetic characteristics
and clinical features of Klinefelter's syndrome and Y chromosomal abnormalities in Korea, we
studied 303 cases of Klinefelter's syndrome and 11 cases of Y chromosomal abnormalities
which were diagnosed by chromosomal analyses at the Cytogenetic Laboratory, Institute of
Reproductive Medicine and Population, Seoul National University for 12 years from January
1984 to December 1996. The results of this study showed as follows :
1. In a total of 9275 cases, there were 303 cases (3.3 %) of Klinefelter's syndromes, 11 cases
(0.1 %) of Y chromosomal abnormalities.
2. In 102 cases of patients showed typical clinical features of Klinefelter's syndrome, 101
cases (99 %) of them were diagnosed to Klinefelter's syndrome in karyotyping.

3. In 303 cases of Klinefelter's syndrome, there were 277 cases (914 %) of 47XXY



complement, 16 cases (5.3 %) of mosaicism, 2 cases (0.7 %) of 48XXXY, 5 cases (1.7 %)
of 48XXYYand 3 cases (1.0 %) of 49 XXXXY .

. In 303 cases of Klinefelter's syndrome, 284 cases (93.7 %) of them were diagnosed after
puberty and only 19 cases (6.3 %) of them were diagnosed before puberty.

. In 303 cases of Klinefelter's syndrome, there were 146 cases (48.2 %) of patients with
infertility - associated chief complaints, 101 cases (33.3 %) of patients with typical clinical
features of Klinefelter's syndrome, 22 cases (7.3 %) of patients with ambiguous genitalia.

. In patients with Klinefelter's syndrome, 48 XXYY and 49 XXXXY had serious symptoms
such as mental retardation, developmental delay, Down syndrome-like features, congenital
anomalies, but 48 XXYY and other mosaicisms had infertility-associated symptoms or
ambiguous genitalia.

. The 8 cases of polysomy Y (XYY complement) showed several serious symptoms such as
Down syndrome-like features, mental retardation, fragile X syndrome-like feature,

congenital anomalies, ambiguous genitalia which could be detected before puberty.
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Polysomy Y, Mosaicism
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Table 1. Causes for chronmosonal analysis in patients with Kinefelter's syndrone and Y
chronosormal abnormal ities.

Chi ef conpl ai nt No. of patients
Suspected klinefel ter syndrone 102
Infertility associated conpl aint 147

Infertility (male factor) 87

Azosperni a 60
Genitourinary abnormalities 45

Anbiguous genitalia 24

Smal | penis 6

Hypogonadi sm 11

Anorchia (unilateral) 1

Hypospadi a 2

I npot ence (organic) 1
Congenital anomal i es (congenital heart disease, etc) 4
Suspect ed chromosonal anonal y 4

Down 2

Edwar d 1

Fragile X 1
Devel opnmental abnornal ities 7

Mental retardation 3

Gowh retardation 2

Devel opnental del ay 2
Sex deternination 5

Total 314




Table 2. Age and sex distribution in patients with Kinefelter's syndrone and Y
chronosoral abnormal ities.

Age Mal e Femal e unknown Tot al
under 1 yr 10 1 11
2-5yrs 6
6 - 13 yrs 8 1
14 - 20 yrs 27 27
21 - 30 yrs 137 137
over 31 yrs 123 123

311 2 1 314




Table 3. Final results of
chronosormal abnormal i ties.

karyotyping in patients with Kinefelter's syndrome and Y

G oup Resul ts No. of patients
Kl inefel ter syndrorme 303
Prototype and varients 47, XXY 269
47, XXY,inv(9) 6
47, XXY, 21p+ 1
Transl ocati on 47, XXY,t (1:12) 1
Nurrerical (nore than 47) 48, XKXY 2
48, XXYY 5
49, XY 3
Mbsai ci sm 46, XX 47, XXY 8
46, XX/ 47, XXY 4
46, XY/ 47, XXY/ 48, XXXY = 4:23:3 1
46, XY/ 46, XK 47, XXY = 19:7:22 1
47, XXY/ 48, XXXY = 2:28 1
47, XXY/ 50, XOXXY = 29:1 1
XYY syndrorre 8
Prototype and varients 47, XYY 5
47, XYY, 18p+ 1
Transl ocat i on 46,X,t (YY) 1
Mbsai ci sm 46, XY/ 47, XYY = 246 1
Edwar d 48, XXY, +18 1
Qhers
Bal anceed transl ocation 45,X,t (1Y)
Yg+ 46, X, Yg+
Total 314




Table 4. Ainical features of 303 Klinefelter's syndrome patients.

Ages at diagnosis (years)

Chief conplaints for Total
chronosonal anal ysi s under 2 2-5 6 - 13 14 - 20 21 - > 30

Suspected K inefel ter 1 2 14 53 31 101

syndr one

Infertility 29 57 86
Azosperm a 1 30 29 60
Anbi guous genitalia 2 1 4 4 9 2 22
Hypogonadi sm 5 6 11
Sl |l penis 3 3 6
Sex deternination 1 2 2 5
Hypospadi a 2 2
Mental retardation 2 2
Gowh retardation 2 2
ngenital anonal y 1 1 2
(@D, nediastinal nass, etc)

I npot ence 1 1
Devel opnental del ay 1 1
Anorchia (unilateral ) 1 1
Suspected Down syndr one 1 1
Total 7 4 8 26 135 123 303




Table 6. Results of
Kinefelter's syndrone (n = 303).

chronosone study according

to age at diagnosis in patients wth

Resul ts of Age at diagnosis (years)

chr onosone Tot al

anal ysi s under 1 2-5 6 - 13 14 - 20 21- 30 over 31
46, XX 47, XXY 1 3 4 8
46, XY! 46, XX 47, XXY 1 1
46, XYI 47, XXY 4 4
46, XYI 47, XXY/ 48, XXKXY 1 1
47, XXY 4 2 3 25 125 110 269
47, XXY,inv(9) 1 1 3 1 6
47, XXY, 1 (3;12) 1 1
47, XXY, 21p+ 1 1
47, XXYI 48, XXXY 1 1
47, XXYI 50, XoHXKY 1 1
48, XXXY 2 2
48, XXYY 1 1 2 1 5
49, XXXXY 2 3
Tot al 7 4 26 134 124 303




Table 7. dinical

features according

to chronosomal

chromosomal abnonal ities including polysony Y (n = 11).

anal ysi s

in patients wth Y

Resul ts of Rear ed Age at Chief conpl aints for Final diagnosis
chronosone study sex di agnosi s chronosonal st udy
45,X,t (1;Y) nal e 29 Infertility Bal anced transl ocation
46, X, Yg+ mal e 1 Suspected Edward syndr orre Yg+
46,X,t (Y;Y) mal e Anbi guous genitalia XYY syndrone
46, XY/47,XYY = 24:6 nmal e 1 Congeni tal anonal y* XYY nosai ci sm
47, XYY mal e Mental retardation XYY syndrone
47, XYY mal e 13 Suspected fragile X XYY syndrone
47, XYY mal e 21 Suspected Kl inefel ter XYY syndrone
47, XYY mal e 19 Anbi guous genitalia XYY syndrone
47, XYY mal e Devel opnental del ay XYY syndrone
47, XYY, 18p+ mal e Suspect ed Down syndrone XYY syndrone
48, XXY, +18 mal e Congeni tal anonaly’ Edward syndrome

# mcrognathia, arthrogryposis, etc.

* congenital heart disease, etc.

Table 5. Results of chromosome study according to chief complaints in patients with Klinefelter's syndrome (n = 303)

Results of Suspected

chromosome study  Klinefelter

genitalia

Infertility Azospermia Ambiguous Hypogonadism Hypospadia Impotence Anorchia Small Sex ? Developmental

MR GR Congenital Suspected Total

46X X/47XXY 1 3 4

46,XY /46 XX /47 XX Y 1

46X Y147 XXY 4

46,XY/47 XX Y/48 XX XY 1

4T XXY 93 m 56

A7XXY inv(9) 3

A7XXY 1(3:12) 1

47XXY 21p+ 1

ATXXY 48X XXY

ATXXY 50X XXXXY 1

4BXXXY 1 1

4BXXYY 3 1

A49XXXXY

penis delay anomaly
1 1 6 5 1 1 1+
1
1#
1 1
1 1 6 5 1 2 2 2

+ mediastinal mass, etc. # congenital heart disease, et

c






