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EMS) #0~2.55. 1261 B HEREEILIA THFERHPRE, 4GIFERE N AT, 3OIfFERaiE N, 3HIfA7E/ 2L,
2 BIANMEF A IS o PRI LAY EMS N 4~124%, 39430910590 otk M s LIS 7w A v R B v R oh e sl Sk
TR IR KO R Z 5B ARCHL . A7 3 F1ELH I IR BRI, Yot R )L, 4518 - 45,X/46, XY M ikin &
BULIGAR R R B AOUZIS LR IR & A 5 EMS XTI R IR A 15 55 Lo

[REIA] Yeliiitt; SR/, PRI DORIRAIA S SMERRE B PEALIESy

[DOI] 10.3969/j.issn.1674-8115.2021.11.003  [FREHEKS] R7258 [ XEFREAL] A

Clinical features of 23 patients with 45,X/46,XY mosaicism

CHEN Xiu-li', WU Hai-ying', FU Ming-cui®, WANG Hong-ying®, XU Ou®, CHEN Lin-qi'

1.Department of Endocrinology, Genetics and Metabolism, Children's Hospital of Soochow University, Suzhou 215003, China; 2.Department of Urology, Children's Hospital of
Soochow University, Suzhou 215025, China; 3.Department of Clinical Laboratory, Wujiang District Children's Hospital, Suzhou 215234, China; 4.Department of Clinical Laboratory,
Children's Hospital of Soochow University, Suzhou 215025, China; 5.Department of Hematology, Children's Hospital of Soochow University, Suzhou 215025, China

[Abstract] Objective:To analyze the clinical features of the patients with 45,X/46, XY mosaicism, and improve the understanding, diagnosis and
treatment of the disease. Methods: The clinical manifestations, the level of sex hormones, and the gonads pathology of the patients with 45,X/46,XY
mosaicism diagnosed by G-banding karyotype analysis and fluorescence in situ hybridization (FISH) were retrospectively analyzed, who were admitted in
Children's Hospital of Soochow University from January 2014 to December 2020. Results-Twenty-three patients with 45,X/46,XY mosaicism were
included, among whom 11 cases were the female phenotype, and 12 cases were the male phenotype. In these patients, 12 patients were diagnosed by G-
banding karyotype analysis, 10 patients were diagnosed by FISH, and only 1 patient was diagnosed by array-based comparative genomic hybridization.
The age of the first diagnosis was 0.3—14.9 years. The mean age of the patients with the female phenotype was (9.3+3.9) years, which was bigger than that
of the male phenotype [(4.4+3.7) years, P<0.05]. All the patients above 1 year old had different degrees of short stature, especially in the female
phenotype patients. In the female phenotype patients, three patients had clitoromegaly, while the other patients had no masculine appearance of external
genitalia. The external masculinisation scores (EMS) of the patients with the female phenotype were 0-2.5. Twelve patients with the male phenotype were
in pre-adolescent state, among whom 4 patients had hypospadias combined with cryptorchidism, 3 patients had hypospadias, 3 patients had small testicles,
and 2 patients had normal external genitalia. The EMS of them ranged from 4 to 12, with a mean score of 10.5. All the patients with the female phenotype
had hypergonadotropic hypogonadism, while most of the patients with the male phenotype had gonadotropin levels matched with their age. There were 3
patients with the female phenotype having gonadoblastomas. Conclusion-The 45,X/46,XY mosaicism patients present a wide spectrum of manifestations.
The risk of gonadal malignancy onset should be emphasized. EMS has guiding significance for clinical evaluation of these patients.

[Key words] chromosome mosaicism; short stature; gonadal malignancy; fluorescence in situ hybridization (FISH); external masculinization score (EMS)
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B R VRSN L, IR A RR AR G AR A ML AL AE
T2 48 . MBS 5 1AM /N 2 3200 1 T SR
WRBETHSENY P, MR M
(gonadoblastoma, GB) S54% i e i) XUBS: 35 m, - PR b i
WIS Wil T AT FE A 3 A 23 f51 45, X746, XY
PG AR LY I PR i S PR O BRAS 1, B TRk
— AR B IR BA RIS IR K

1 MEHBE

1.1 WEEATR

20144F 1 H 220204 12 A FEH N K7 M L2 B e N
G3WFE S PRAMEHIfIZ AT B S BT 45, X/46, XY ik &8
o AERRME: 2 G WAL AR AL T KGR A4 AL
(fluorescence in situ hybridization, FISH) 4§ J5 ¥ #fii2 1Y
45,X/46, XY TEg ki & L. HEBRPRUE: 275 RTE
IR KA B L B B i A T e — 2P R A i R L. BT A L
s H K R % 8 A [ B 155 R O ad i o M R 2
I EREE I Z i, #HE58 2021CS096.

1.2 AR B A

MESREWIRRTOR, A8 LERA . FR . R,
AREEEN ., —BAEERAEEN . ERMGE (58
IERE . AMETHMS AT ) oL, SMAETHS B AL IE 5
(external masculinization score, EMS) ' B 1 3] i &
FSH) . B MK 24 il &
(luteinizing hormone, LH). M @ (estradiol, E,) . %
fi (testosterone, T) R IR ARPEIEIE, U
P P[] F-23 F] ADVIA Centaur” XP 4 [ Bk &G
PEA A, G Bk HAEEVE T A . BRI A B
SR A FH O BRI S R R, AR A R B R
[ GE il S5 i H AR Z A wl

(follicle-stimulating hormone,

1.3 Ytk A B PRI K

B L AN I O A R R S T G O kX T A Y
Yt AR T 5307

K FISH J7 ik — AL BRIME A TE XY Jefafhk . 5
87k OB WRZHLI AN, 155 R 1 4 i
DUBE. QUM A 5 WL B H, iR Pl
QBEMIW, CEEREBK, BT, @MEREBA AL
BB . 2238t K . O RBRARRER T EE S
JE AV 24 28 W e W R e A ML A . (@ b BB WS T B0 45 2R
F5E . FISHARENW F T M2 F B 25 RHE e FRA
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JE A 2 32 A0 A 38 EIHERS A\, WA B H A BRA
Al o #B43 HL R HT Sanger ¥ K5l SRY (sex determining
regionY) FEH,

WA LIRSS, SEURm Ve R . TR IR
AL 10% hPE AW, WA A, VIR AToR
AMG -4 (hematoxylin and eosin, H-E) Jff,,

1.4 97 SRV

WA B LK A [R]85 AT 1 B 176 e A s B AG #,
R Al B 25 SR U S AT HERR DI BR AR o X T W B 1
AR AL R BRSSO IR SEALH U B R AL, &
o 7043V 3E AR R AR, B 5 (R S AT
ARKMERT EREERTEERST 3 2B
Bl HEATURAS R AT, WD B bR, AN 2SR
RHAERKE T 1. FARRIIGESE bR . b . B L M 21 2
F. RS ZEAKE, BRRAEE VER AR Bl X Bk, H
REIVEEER VIR 1I2MVT, ST KA, AR
B, AHAERBERITWEILGEET2EL K, i
IRtk g, RS AR B A CE I

1.5 HilFabr

K 1 SPSS 20.0 i AFEATSETHI A R0 AT o 2 R BORL
Phxts Fom, BRI (%) Fom. ERyRitirdl
[7] 22 S5 #raT, SedEfT Kolmogorov-Smirnov K 56, 4% 51
WESE R G IEAS A, PUHCAS I 5E R F 7 A AR B o
FEAR eRE B0 0B 2 4R 25 55 . P<0.05 A R 25 S A G2

X
2 ER

2.1 RSB

gy A 23 il , Hdb 1B Lk RR, 126185
PERA; VBRI 03~14.9 % . W2 K22, Hip
13 F5ki2 TN KGR GE, 100182 EIRNIER BT S5 .
R EILT ER R AERKBER R F (9/11), EF
FEEBESFER A2 (2/11), FHPBHFRA (9.3
3.9) %, BYERMBILH EURHERKIBZEN N 46 (4/
12), BFRHERESERH] (8/12), FHPILER
(4.4+3.7) % . BHHERBEILE RIS ILVIS R 2
SAGEE L (P=0.005).,

2.2 PRAERE 55
Frfa 1% L LB L FEARRRE R A KRG, otk
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WAEm,F

F ML L B = br M 2292 4 (standard deviation score,
SDS) “F¥IfE K-2.80, FHHERAE LG = SDSFIIH N
-1.66, B, wFRAEILGESDS ER AL FE L (P=
0.012), LPERAE LB/ ™ E, Hrh 8tk
R L5E 5 AR B E BERE, H B i SDS V-1 {8 5 35t 4 4
By 755 SDS - {H 43 51 9 -3.01 K-0.34, B SDS /N T i
L4 5 5 SDS, Z S A G E XL (P=0.000); FHER
RUB LA 8 BB LTE 3 T AC BB s gekk, X 84l L
Er e SDS V-1 {H 5t AL HE B 55 SDS {73 -1.86 L
-0.03, 75 SDS/hT LIS = SDS, 2 F WAL
X (P=0.000),

11 L e R AL A L o ) 10 I AR R (o f3i)) . FLER
Be (3. WBE (26]) FRANZEEAEREARAE, LUNAMNE
R E L MR AR LA L] (8.3%) FELENT
SN

2.3 PER & IFAE

ZPERAE )L 1 BB IL (Fl16) FLH AT ZB2M,
LBIEIL (B19) FLprkE Z B4, HABILILEH N
B, R ILD 3 GIA7ERT K, HAR B ILAh
HEFHARANITC B LRI, EMS N 0~2.5%

12 6] 55 PR R A B LI AL T BT HPRAS, 44 (4
12) fEAEPRIE FRG IR, 361 (3/12) fELEBaliRiE

T, 341 (3/12) FAAeE/NEEAL, 249 (2/12) AMEFEAS TG
S, BHEEA A LN EMS H 4~12 4, FH SR
10.5%3 .

24 BRFEKA

1) 2 Pk e B gL 1 4]0 B TR 2 71 QT i) 40 4iE
Ko, VBLC ERR P 27 s (] B ke, 14800 U R P i
TPk R, 1SR, 1261 R AR LT
G I A I PR AR Bl 1 B0 U A 7 B Ty g
—bRE SRR . E SRR OB, 1 BELAEAEE A
o HAR LR R AL R G R

2.5 VENRIGEK

V151 2 P 3R SR LI AT PERR VA K B ERR I BR AR, B
HRLR 1. 26 (2/11) RILHERALR, 841 (8/11)
WRBARMPER, 1HhEIL (1/11), Hpa 36 (3/
11) BILE IR B (B D), LSRR 13.0%
(3/23),

12 ) B AR LA 7 BT HERR TG A, Lk A 12
APERRR IR AL, BARBERIILER 2, Hd 74 (7/12) Ny
IEH S, 44 (4/12) AEREARMER, 114 (1/

12) MO T VE R BRI A3 R & B

WA
o o

Note: A. Left gonad (x200). B. Right gonad (x400). The tumor cells were arranged in the nests consisting of a mixture of germ cells and sex-cord like cells.

1 fl9BILMHRARKEFNE (H-ELE)
Fig 1 Gonadal histopathological observation of case 9 (H-E staining)

2.6 PEA KT

1l LR BB LR A LR 1, Horh 7 )58 38
i ¥ R Az il % B & (luteinizing hormone releasing
hormone, LHRH) A5, HHE/R m i Pk i i = ek
Ji T Re R 5 9 58 5 N 4B AR PE R R (human
chorionic gonadotropin, HCG) & i56, A 2 6lH L
kR, ax 2 LA B R BRI, &
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PERA I 1] (F19) B, K TV-THiE (64.6 pg/mL),
HABILE, K B HTKF

12 51 53 v R LS R K W 2, Hop 10 6158
3 LHRH B R, R 6 15 o6, Hofts siOLAe v R 3 2K
SEMAEIE RS 1583 HCG AR, BRiv] 22 £
BT 35S, HoAb L HCG & 356 0 1R .
21 AL TF/NT B4R, JERES2ERME TR, K47 HCG
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RARY: o S5 RAR IR IR0 5 12 A AR LS AL 5 400 Mg 2
AER4f o
12 EILEERIGEN . HCG, FIRpU A, H

£1 LHRTEILKRAR

Tab 1 Clinical data of the patients with female phenotype
Age/ EMS/ i
No. B ultrasound Histology
year score
Primordial uterus . .
1 52 0 . . . Connective tissue only
Bilateral ovaries notdisplayed
Uterus: 18 mmx3 mm L
2 107 0 Connective tissue only

Bilateral ovaries not displayed

L: testicular tissue
3 23 25 NA

R: tubal and epididymal tissue

Uterus: 20 mmx11 mmx7 mm L: dysplastic gonadal tissue

4 149 1  Rightovary: 16 mmx5 mm R: dysplastic gonadal tissue
Left ovary: 15 mmx6 mm with GB
Uterus: 27 mmx18 mmx17 mm . . i
. Dysplastic gonadal tissue with
9 128 2 Right ovary: 20 mm»7 mm GB
Left ovary: 21 mmx8 mm
Uterus: 21 mmx11 mmx5 mm i i
10 113 1 . . i Dysplastic gonadal tissue
Bilateral ovaries not displayed
Uterus: 11 mmx7 mmx3 mm
11 48 1 Rightovary: 15 mmx8 mm Dysplastic gonadal tissue
Left ovary displayed unclearly
Uterus: 14 mmx4 mmx10 mm . .
12 9.2 1 i i i Dysplastic gonadal tissue
Bilateral ovaries not displayed
Uterus: 15 mmx11 mmx5 mm
16 13.0 1 Right ovary: 20 mmx13 mm Dysplastic gonadal tissue
Left ovary displayed unclearly
17 97 0 Uterus: 15 mmx6 mmx12 mm Dysplastic gonadal tissue with
' Bilateral ovaries not displayed GB
Primordial uterus
19 83 1 Bilateral ovaries displayed Dysplastic gonadal tissue

unclearly

Note: L—left; R—right; NA—not available; GB—gonadal blastoma.

2.7 Ptk

LY R RILE R L 3, 120158 L G AR YL @ fk
BAV R BIERiS W, 5ERJLEEY 52.2%; A 1068 L
454 FISH A BIERIZHT, 5 BLEEUR 43.5%; (L 168 L
G A5 Y (0 R 4% B 43 M7 ok 45, X [111/46, X, +mar[19] ,
FISH #5514 XO 100%, J5 L5 L 3 RE PR 2 A2 58 H R
(array-based comparative genomic hybridization, array-
CGH) 45 B 2 7% Yq11.222-q12 k2%, Ypl11.32-11.2 Al
Yqll1.21-11.222 % FEE 3 M D1, 2 SRY (sex determining
region Y) FERSIHME, A AWK, 23 BB LA S
B XIXY/XYY G, 8BIEILY e A b
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HAS 1 B 2 VSR A LA TP R B 20 R 5 HCG /K -F- T
w5, HARIIEH

T level 72 h
LH basal level/ FSH basal E)/
T/(ng+ after HCG
peak level level/peak level (pg* = g . Gonadectomy
. » 2 dL™") stimulation/
/(mIU-mL™") /(mIU-mL") mL") 5
(ng-dL™)
0.79/23.21 57.35/168.35 17.61 <20.00 20.86 Bilateral
<0.07/8.35 13.30/69.47  <11.80 19.34 NA Bilateral
NA NA NA  <10.00 115.00 Bilateral
23.15/NA 115.56/NA 34.00 31.14 31.36 Bilateral
51.27/193.23 148.51/>200.00 64.60 113.95 101.85 Bilateral
19.60/193.01 70.37/172.36 19.10 27.57 21.96 Bilateral
<0.07/23.53 12.55/105.30  21.50 14.92 24.29 Bilateral
NA NA NA 31.67 22.30 Bilateral
45.58/130.89  113.75/160.69  28.80 <20.00  <20.00 Bilateral
0.54/30.07 27.13/97.38 1620 <20.00  <20.00 Bilateral
NA NA NA  <20.00 <20.00 Bilateral

2.8 IfIY KBt vi

HE 2020412 4, BILFEEVIREY (2.7+1.8) 4§
(0.2~6.94F) . Jrfi whEFAE LT HRYIBRAR , 3615
JEHE R B 200 MR fB LA S 43 BB T 1.44F . 3.34F . 4.34F,
YIRE Ko 1261 BRI EILT S BT BB DI BR AR
BB, 2 4L, R
SIRETT0.34F . 3.44F, WICEARRI, SHIEILEHAK
BEIRIT, RITREK O (1.8£1.0) 4 (0.3~2.74F), A7
I8 0.12~0.15 U/ (kg-d), JRITHIRBL Y E, HAl
I7 R AN
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Tab 2 Clinical data of the patients with male phenotype

LH basal level/ FSH basal E,/ T level 72 h after
Age/ EMS/ i T/(ng* X i
No. B ultrasound Histology peak level level/peak level  (pg- aL-n HCG stimulation/  Gonadectomy
I 1
YERT | B AmIUsmL™") /(mIU-mL~") mL"") (ng-dL™")
L. testis not displayed L: dysplastic gonadal
: testis not displaye
5 40 95 . 'p 4 tissue <0.07/3.24 2.42/17.45 13.50  10.55 279.80 Unilateral (left)
R: cryptorchidism
R: NA
. . L: testis
6 11.3 12 Bilateral testes in the scrotum R testi 0.21/3.86 1.82/11.18 16.07  39.40 408.56 Not performed
: testis
L: ovary .
7 1.1 9.5 NA . 0.36/10.64 6.12/32.46  <11.80  16.89 170.32 Unilateral (left)
R: testis
L: testis
L: normal X . .
8 1.0 4 R . R: dysplastic gonadal ~ <0.07/1.88 1.23/10.94 20.10  33.16 174.77 Unilateral (right)
R: testis not displayed .
tissue
13 5.6 12 Bilateral testes in the scrotum  NA <0.07/1.07 <0.30/6.36 17.10  24.77 161.47 Not performed
14 6.4 12 Bilateral testes in the scrotum NA <0.07/3.86 <0.30/5.82 2421  21.69 171.44 Not performed
15 9.6 12 Smaller bilateral testes NA 1.17/25.79 5.38/18.64 19.52  <20.00 105.00 Not performed
. . L: testis
18 5.7 12 Bilateral testes in the scrotum R i <0.07/1.44 0.45/3.26 14.27 <20.00 200.00 Not performed
. tests
20 1.3 11 NA NA <0.07/2.63 0.95/10.97 15.10 <20.00 136.00 Not performed
L: testis
21 0.3 11  NA R: dysplastic gonadal 3.98/NA 5.87/NA 20.30 124.00 NA Unilateral (right)
tissue
L L: dysplastic gonadal
L: cryptorchidism . X
22 5.9 10.5 tissue <0.07/2.35 0.93/14.24 16.78 <20.00 51.60 Unilateral (left)
R: normal
R: NA
23 0.3 11 NA NA 3.18/NA 6.76/NA 15.05  29.90 535.00 Not performed
Note: L—left; R—right; NA—not available.
F3 BILLBMEZE
Tab 3 Chromosome karyotype of the patients
Examination method
No. Phenotype
Chromosome G-banding FISH Others
1 F 45,X[71/46,XY[43] XO 42%, XY 58% -
2 F 46,X,+mar[ 361/45,X[24] X0 55%, XY 45% =
3 F 46,X,del(Y)(q12)[27]/45,X[3] XO 58%, XY 42% -
4 F 47,XYY[451/45,X[15] X0 51%, XY 24%, YY 25% =
5 M 45,X[5]/46,XY[15] - -
6 M 46,XY X0 45%, XY 55% =
7 M 45,X[5]/46,XY[35] - -
8 F 46,XY[60]/45,X[14] X0 42%, XY 58% -
9 F 45,X[46]/46,XY[14] X0 90%, XY 10% -
10 F 45,Xder X0 47%, XY 53% -
11 M 46,XY X0 15%, XY 85% -
12 F 45,X X0 86%, XY 14% -
13 M 45,X[7]/46,XYqh [23] X0 70%, XY 30% -

http://xuebao.shsmu.edu.cn A R R (BE2E AR ), 2021, 41(11) @
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No. Phenotype
Chromosome G-banding

14 M 46,X,+mar

15 M 45,X[131/46,XY[27]

16 F 45,X[24]/46,X,+mar[ 15]/47,X,+mar[ 1]

17 F 45,X[32]/46,XY[88]

18 F 45,X[7]/46,X,+mar[33 ]

19 F 45,X[30]/46,X,+mar[ 10]

20 M 45,X[11]/46,X,+mar[ 19]

21 M 45,X[31/47,XYY[47]

22 M 46,X,inv(9) (p12q13),+mar[6]/45,X,inv(9)(p12q13)[24]
23 M 45,X[141/46,XY[16]

Continued Tab

Examination method
FISH Others

X0 5%, XY 95% -
X0 16%, XY 60%, YY 24% -
X0 60%, XY 33%, YY 7% -
X0 62%, XY 38% -
X0 26%, XY 74% -
XO 78%, XY 22% -

Array-CGH: Yq11.222-q12 deletion; Yp11.32-11.2

XO 100% duplication, 3 copies; Yql1.21-11.222 duplication,
o

2021,41(11)

3 copies
Sanger sequencing: SRY gene(+)

X0 22%, XY 6%, YY 72% -

Array-CGH: Yp11.31-p11.2 deletion, Yq11.21-q12
deletion

X0 85%, XY 15%

X0 48%, XY 52% -

Note: M—male; F—female; mar—marker; del—deletion; inv—inversion; gh™—secondary constriction abnormal in chromosome long arm not detected; der—

derivative. — indicating not performed.

3 itie

45,X/46 XY A8 THER ik 5w, BUERERE
WIJER Z—. FERIZ WA 45, X/46, XY A 1 B ULFA 95%
AR JE R IEH BAEANI Y, (HARBFSE A EMS=10 43
FAL G R BB 39.1% (9/23), EHA B R LA
RefFER 12 . W BHERA B ILSIMEF R IER , (GRI
NAKIRE, WTRESBEIRE . AUFROIA N R R E 5
YN RS e S UR TN E

BEHEIAL R, T BT AR M S MARIFIE
R D= R U N R T S ER LN R TR RO I E 2
45, X/46, XY A i, HABE LA LEIHE, 456
FISH ] $2 55 K6 H 3, §B4) 45, X/46, XY ik & B LT HF
MY Je ik w A 2SR, G AR Hr L RE R T
bR YR, JoE A R TR, FISH BTl B 2 75 5
WA Y Yetifk, G WA R, FRaNsE A IE &
PERILHA 6%~11% 54 Y Je o ik 7 BE ), FISH A 44 m
0~4% RS 2 o IR e T B AL BB R N 2R
TERJIL, Qs B I F R R R B Y Je ik, g@ilxs 200
AN HEAT FISH AR 70 FISH £ AR 2R A HBBRIE,
ANGEREN Y G AR 2R 4 ik, FISH JGTEH W Hok
U8 o ARTFSE PR B 20, G AT RS> Hr K FISH ¥4 K B
MmN Y Yok, 2 o array-CGH PH 6 7 7E 1~
SERM Y etk i Br . EAMIESE Y R S Y
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realtime PCR ¢ FISH RABMET & 0 Y e (IR i 454 57
Wit — g mbE R TIfe, K 7B T (azoospermia
factor, AZF) IXI{N RS 58 FA ARG, %X
B 2 AR B RE ST o O — AR SR G S AL S
M H Y &K (testis-specific protein Y-encoded, TSPY) ,
LML I, AR5 &AM K™, H I array-
CGH 50 Y 7 PV 4T Y realtime PCR AL AT $  K H 2%
X L SR L) AR B iR e A A — o AR

/NI 45, X/46, XY i LR IR KRR Z —,
FEERAE IR E B E . BIL2F AT G E AT
R, 28 EMAERKRE Y, FEMNLAKSE
W ARBFRRI, 14 DL B ILAFAEA R R B A AR K
R, B2 B B Tt L M B mi By, Lotk
R L B RS LR/ R & 2R R
it A= K IR T R AT s R L B, R B
FAVE LA G R oCE A P, BIF5E kBL5 A S
LKA IT A G @ R IR T H C I s B L
PERAEILEHAERKMEREA S SAUE, JER SN
SRR EAME . AR 3 4 BILME AR
HETEERKER M AT, (BRMED 24595, KR
AT

45,X/46, XY G B A I ERR A A A, X 540
I G £ fA A% AL ik A b JE 06 N, R A AT RE S i rp g
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