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A Cytogenetic Study in Patients with
Sex Chromosome Abnormalities
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Purpose : This study was performed to evaluate the recent frequency of karyotypes in different sex
chromosome abnormalities and to evaluate the age and clinical manifestations at diagnosis.

Methods : Peripheral blood leukocytes were obtained from subjects who were clinically suspected to
have sex chromosome abnormalities and referred to the cytogenetic laboratory in the Department of
Pediatrics, Kyungpook National University Hospital from February 1981 to August 2001.

Results : The relative frequencies of different sex chromosome abnormalities were Klinefelter(52 per-
cent), Turner(42 percent), XXX syndrome(3 percent) and mixed gonadal dysgenesis(3 percent). The
populations of different karyotypes in Klinefelter syndrome were 47,XXY(97 percent) and 46,XY/
47 XYY(3 percent). The populations of different karyotypes in Turner syndrome were 45X(67 per-
cent,), mosaicism(23 percent), and structural aberrations(10 percent). The populations of different
karyotypes in XXX syndrome were 47,XXX(67 percent,) and 46,XX/47,XXX(33 percent). All mixed
gonadal dysgenesis were 45X/46,XY. Eighty one percent of sex chromosome abnormalities was diag-
nosed after puberty. Patients diagnosed with Klinefelter and Turner syndrome in infancy showed
nearly normal phenotypes or had minor congenital malformations.

Conclusion : Early diagnoses of sex chromosome abnormalities is required to prevent associated
morbidities and to maximize growth and development. We have to pay careful attention in diagnoses
of Turner syndrome because of the high proportion of mosaicism and structural aberrations. (Korean
J Pediatr 2005;48:1317-1323)

Key Words : Sex chromosome abnormalities, Karyotype, Klinefelter syndrome, Turner syndrome,
Mixed gonadal dysgenesis
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Klinefelter %2 47, XXY 7} 58#(97%), mosaicism(XY/
XXY)ol 2#(3%)R3, Turner TFT2 45X7F 32d8(67%),
mosaicism®] 112l( 234)(X/X1(Xq), 13%; X/XX, 8%; X/X,

r(X), 2%)(Fig. 1), X @AAIe] T2 o2 531(10%)(X,i(Xq),

6%; XXq—, 2%; XXq+, 2%)AtHFig. 2). XXX FFTe
47 XXX7F 2d1(67%), mosaicism(XX/XXX)< 1#1(33%) 91,
&3 AMolgAL 48 BF 45X/46 XY AT
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Table 1. Cytogenetic Findings in 115 Cases of Sex Chromo-
some Abnormalities

Karyotype No. of cases(%) Total(%)
Klinefelter 60( 52)
47 XXY 58( 97)
46, XY/47 XXY 2( 3)
Turner 48( 42)
45X 32( 67)
Variants
Mosaicism 11( 23)
45 X/46, XX 4( 8)
45 X/46,Xr(X) 1C 2)
45,X/46,Xi(Xq) 6( 13)
Structural aberration 5( 10)
46,X,1(Xq) 3( 6)
46,X,del(Xq) 1 2)
46,X,dup(Xq) 1 2)
XXX 3( 3)
47 XXX 2( 67)
46, XX/47, XXX 1( 33)
Mixed gonadal dysgenesis 4(C 3)
45 X/46, XY 4(100)
Total 115(100)
X X X X 3 X
A B C
Fig. 1. The karyotype of mosaicism in Turner syndrome; (A)

45X/46,XX (B) 45,X/46,X,i(Xq) (C) 45,X/46,X,r(X).
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Fig. 2. The karyotype of structural aberrations in Turner syndrome; (A)
46,X,dup(Xq) (B) 46,X,del(Xq) (C) 46,X,i(Xq).
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Table 2. Age Distribution at Diagnosis in 115 Cases of Sex
Chromosome Abnormalities

Table 5. Differences of Clinical Findings Between Karyotype
in Klinefelter Syndrome

No. of cases(%)

No. of cases(%)

Clinical findi Total Clinical findi P
mical findings Newb Before  After (%) tmical nding 47XXY 46 XY/47.XXY  Total value
EWDOIML 1 berty  puberty (n=58) (n=2) (n=60)
Klinefelter 2(3) 1(2) 57(9) 60( 52) Small testes 46(79) — 46(77) NS*
Turner 1( 2) 15(31) 32(67) 48( 42) Infertility 40(69) 1(50) 41(68) NS”
XXX — 1(33) 2(67) 3( 3) Scanty body hair 17(29) — 17(28) NS’
Mixed 2(50) — 2(50) 4C 3) Gynecomastia 9(16) — 9(15) NS'
gonadal dysgenesis Hypospadia 1€ 2) 1(50) 2(3) NS
Total 5(4) 17015 9381) 115(100) ~ Micropenis 102) - 1(2 NS

Table 3. Clinical Features in 60 Cases of Klinefelter Syn-
drome

No. of cases(%)

Clinical ~ features Newborn Before puberty After puberty
(n=2) (n=1) (n=57)
Small testes — — 46(80)
Infertility — - 40(70)
Scanty body hair — - 17(30)
Gynecomastia — — 9(16)
Hypospadia 1(50) 1(100) -
Micropenis 1(50) - -
Cleft palate 1(50) - -
Clinodactyly 1(50) - -

Table 4. Clinical Features in 48 Cases of Turner Syndrome

No. of cases(%)

Clinical features Newborn Before puberty After puberty

(n=1) (n=15) (n=32)
SGA 1(100) — —
Short stature — 15(100) 14(44)
Webbed neck — 9( 60) 3(9)
Shield chest - 6( 25) -
Low post. hairline — 3( 20)
Amenorrhea - - 22(69)
Reduced sexual hair — — 13(40)
Infertility — - 1(3)

4 ool AEA 4

o

ol 45X 47 XXYETF AAN Bd =
(somatic stigmata)©] A& Aoz Azt o} FAAI
o442 glATH(Table 5, 6).

Jo

| &t

QAo e A4l 1208 F 199 W=D Yiokel 04%
oA BTN 1 F oF 5%l /B BHYS e
YomE Qe 1507t fakEn o] 3 9l 2
b AAfArel oF 500e1M Al o] WKW A

NS :not significant

Table 6. Differences of Clinical Findings Between Karyotype
in Turner Syndrome

No. of cases(%)

o o Variants p-

Clinical finding 45X B - Total value
(n=32) Mosaicism Abe.r* (n=48)
(n:ll) (1’1:5)

Short stature 19(59) 7 (64) 1(20) 27(56) NS’
Amenorrhea 16(50) 3 (27 2(40) 21(44) NS'
Reduced sexual hair ~ 9(28) 4 (36) — 1327 NsST
Webbed neck 9(28) 2 (18) 1(20) 12(25) NS
Shield chest 4(12) 19 1200  6(13) NST
Low post. hairline 3(9) 1 (9) — 408 NS
Infertility - 19 - 12 Nst
“Str. Aber : structural aberration, 'NS : not significant
479 50%, Ae At 20%, B4 Y 10%, 1 ¥
GAE] el el de] ARG, n@ite dA
Aolade] wlwE olwrt A mobA Yang”ol LFT AR
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Woll 5 7FA o] AlFe]l M¥E7 EA8E mosaicisme FA
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T2 X GAA9] o492 Klinefelter o (2°f 1,0008% 14
°] Hl&), Turner FF (oo} 4,000-50008F 1% HE)
XXX TFT(odoF 1,000 3 19 ¥]E), Extra-X T3, &
g AMolgyor RFEEM Y FAA 4 XYY SFF(HEot
Hlg)os EFAP Y el ds
Z Ay el WEE 19999 Kim 57 19485 B4
A3} Klinefelter &% 30.4%, Turner %+ 58.8%, XXX
% 15%, XYY 57 2.6%, 718 6.7% A3 1984 d Choi
5o 45el2 BAg A3} Klinefelter £3 42.2%, Turner
%i% 37.8%, XXX FF7 22%, XYY FTFT 2.2%, 7IE
2tk 1991 Nielsen? Wohlert™ = 349109 2] 440}
2438 Ay 774] 5 Klinefelter 537 36.3%,
Turner S5 13%, XXX % 22.1%, XYY S5 26.0%,
71E} 26% A3 1977'd Hook 'V 569529 Ao} & Ao}
S BA3 23 1278 F Klinefelter &% 27.6%, Turner <
F16%, XXX 57 156%, XYY ZF7 27.6%, 7€
276%= Hu&Att . AFoA Klinefelter F%v°] 52%,
Turner S$°] 42%, XXX S$70] 3%, &3 AAo|gAo]
3%°1M XYY S5 figith oo daely NiEs J

Eaas
i=]

& [o

gl _/;\_o]_#

o Aele] uwhel theks Al vEeld 4 T Klinefelter S5-3
Turner %2 1 xdZPo] AFE7] olFd FIIAER 4l
Aol & xolE vige= ARG A§ I WLl e Aow
AAXY. 53] XXX4Y XYY TFw9 HIZrl o5 Algnct
A3 e AL olE TFT FdFPo] RE AYew F
9] ek FAAA] FE 2AE Y UHE—O] EEf& i A A
N . .

& o, Witz Y] S Ard A
= o

malformation)® W&

el digk A= weEl oA FEtE FeF oA
Klinefelter %<& =¥ WixTo] zol7t §levt Turner 5
F7e 197080 Caspersson 500 o8] Az Bodwol
] & 5007 AEH 45X I 9] 50%E X A
geket 72 ol ¥ mosaicismeE YERFEH ol FAA)
Fae] Iy Ay 2B 7)Ee] gide] A 7]ofdt oz
o ARt wetA Klinefelter SFwol H|8l Turner 52
Ay Baoq s Fo2 Fo g 3}

Klinefelter &3> o}l 500-1,0008% 1782 Hl== 1y
st olellA] 7Hg &8k g v]sAske] YlelH, Agal A A o}
o] 1%l A HRlth 7Hg &3 AP 47XXYE 80%°lH, 1}
WA 15%E 46 XY/47XXY, 46,XY/48XXYY, 46,XX/47,
XXY, 45X/46 XY/A7TXXY7t don =EA 271 o]49 X <
AAS zk= Klinefelter HE 02 48 XXXY, 49 XXXYY, 50,
XXXXYY, 47,XXY/48 XXXY, 47,XXY/49,XXXXY, 48XXYY
So] 9tk Kim £"¢ A7 E Klinefelter 23T 0.2 gt
A 598 & 47XXY 86%, mosaicism(46,XY/47,XXY) 7%,
Klinefelter 3 (48 XXXY, 5%; 48 XXYY, 2%) 7% AL 2 <A
TAME 47XXY7F 7%= 7HE Bdorn 46,XY/47,XXY 7}
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4 9t} Ferguson-Smith'”E X dMAF7E BL5F2 A
Ao} AAFY T4 Edo]l AshH, 46,XY/47XXY mosaicism

SA7F 47XXY AP FApETt 9 Fdol At
sttt Sarker®t Marimuthu™ & Klinefelter %9 mosai-
cismell Al A Ao vl go] 55 AN ol 4

stk 18y 47, XXYY mosaicism EFolA EQo] yER
Bz 94l E]L B4 WrEA] GAAHANE AASte oF Sl
§- F7} 7o) o]Fojxof g},

Turner 5?% ojo} 2500*3M 199 Bz WAsh, 45,
XE 7F ok 3%ellA ZdE v 99.9% 71 AEl dE 285 ¢
4 AESA Rt A fakE 159E 18] HER YEeRd
o} Turner %9 3w WX 19909 Hall# Gilchrist”
9] Ao ME= 45 X7t 50%, mosaicism®] 30-40%(45,X/46,XX
7F glgF 10-15%, 45,X/46,XY7F 2-5%), X @A 32 o]
FolA T FAAT 12-20% 3L, 1995 Park 5] 917
e 45 X7F 45%, mosaicism®] 30%, T ool 245% =
45 X7F BTk ey 20019 thEkael s s] B BA LA
o] ZAo] wr2w? 45X7} 37%, mosaicisme] 42%% oM, T
AFAA = AE T FF oS 21%FE mosaicism®] W1
7} =9tor 20024 Jeong 52 45X7} 33%, mosaicism©]
23%, T2 ool 44% = Rusgith B ATolA 45X7} 67
%, mosaicism®| 23%, T34 o]l 10%% 45X7} Park %,
Jeong ¥ 2001 thFaol#ats] BAFANNAS ] AP

mosaicism¢! 7

B} 45 X7 ©Skth 284, mosaicism®] A WEE AAA
AAAL A E = el wel xfolzt um HE 3 w4 uy
H 9 A A5 oldste] 60-74%7H4 F7bE AL Qi
19999 Kim 5" Turner ¥ 1148 % 45X7} 28%, mo-
saicism®] 51%, X AAA Fx )46 X,i(Xq), 16.7%; 46,

XXq—, 44%) 21%= 19979 Oh o] a1 45X 9] WL
30.3%2 Hlszatglont 1996 Gravholt 5770] H.ilgh 45X7}
50.6%, mosaicism®] 28.4%, X SAA FZ °]/46,X.,i(Xq),
12.6%; 46,XXq—, 8.4%) 21%<} ¥l
& AAA HlEo] oM UA FTHE Aol
A ekt X AL sl A
T F8% ofE Y A7 dE AP el A AR
AEZF] WA TbsAel 15-20%% w70l Page™ =
AHABAEE FHAHGBY, gonadoblastoma locus of the Y
chromosome) = SRY (sex-determing region of Y)} TAIglo]

Al 45X, mosaicism, &
WEIE Zo]AA]= &

mosaicisme &3 oF 3}

A3
7]

Y @AA 98 el 9ovl of wejel AHel glow YA
BAEF fge fvkn Fgadn. oed F& Y 9
ARe WY Fa wghEel o8 2 sbssht WAl gl
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A B AW o) TT L ALY oldelleE 11 0]
RHolkx] gormz Zolo] gt Fo] & #wzy BHow F7)
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