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BeEULBORATIS: . IRRFA | et iRl il | YRR LRI ek, 28 16561 DSD #LH, HiZREH
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Abstract: Objective To investigate the clinical phenotypes, genetic characteristics, and pathological features of
children with disorders of sex development (DSD). Methods A retrospective analysis was conducted on
epidemiological, clinical phenotype, chromosomal karyotype, gonadal pathology, and genotype data of 165 hospitalized
children with DSD at Children's Hospital of Hebei Province and Tangshan Maternal and Child Health Hospital from
August 2008 to December 2022. Results Among the 165 children with DSD, common presenting symptoms were short
stature (62/165, 37.6%), clitoromegaly (33/165, 20.0%), cryptorchidism (28/165, 17.0%), hypospadias (24/165, 14.5%),
and skin pigmentation abnormalities/exteriorized pigmented labia majora (19/165, 11.5%). Chromosomal karyotype

(Wi BT 2023-05-11; [4252 Hi]] 2023-07-28

2

ﬁ_t‘

(AT | Wb E A T TAERAE £ W00 H (21377710D); Jldb4s )L Bl 5680 I IR B 209 Hho OB RE 142 715 B

(20577712D)
(VAN ] WL, <, P4, BTN

[EfEEE] XImE, @, FATEN, Email: ertong18503292368@163.com; R, &, TALEN, Email: cuixiaowei68@126.com.

- 1124 -



FasHH 11
2023 4 11 F

¥ E S RILHRRE

Chin J Contemp Pediatr

analysis was performed on 127 cases, revealing 36 cases (28.3%) of 46,XX DSD, 34 cases (26.8%) of 46,XY DSD, and
57 cases (44.9%) of sex chromosome abnormalities. Among the sex chromosome abnormal karyotypes, the 45, X
karyotype (11/57, 19%) and 45, X/other karyotype mosaicism (36/57, 63%) were more common. Sixteen children
underwent histopathological biopsy of gonadal tissues, resulting in retrieval of 25 gonadal tissues. The gonadal tissue
biopsies revealed 3 cases of testes, 3 cases of dysplastic testes, 6 cases of ovaries, 11 cases of ovotestes, and 1 case each
of streak gonad and agenesis of gonads. Genetic testing identified pathogenic/likely pathogenic variants in 23 cases
(23/36, 64%), including 12 cases of 21-hydroxylase deficiency congenital adrenal hyperplasia caused by CYP2142
pathogenic variants. Conclusions Short stature, clitoromegaly, cryptorchidism, hypospadias, and skin pigmentation
abnormalities are common phenotypes in children with DSD. 45,X/other karyotype mosaicism and CYP21A42 compound
heterozygous variants are major etiological factors in children with DSD. The most commonly observed gonadal
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histopathology in children with DSD includes ovotestes, ovaries, and testes/dysgenetic testes.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(11): 1124-1130]
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PREE RN (disorders of sex development,
DSD) 45 Yt ARk Y | M i 2 7R RN/ P i A
FI S A — BT S 300 — KIS 1 BFR . Al
Je @R, DSD Al 2 kg 3FRSAL e (1) PR
R 58 DSD, 325 5 g o R B SR o G
(2) 46,XY DSD, FEHBIMEETRF . M
RO WAAHFRIGA K (3) 46, XX DSD, £ LY
SRY HEH i . MEBGERIG 24 5¢ . Ayl ar L
3 At A A o FE S PR R TRAT
EHFE ST DI REL R AT, A
MAFEE AR (AL . PERRES] (ZHZUW )
RIS (ETEARINIL) o ASBHE5E [l st 14 43 B
165151 DSD FILIIRATIE = TR . IR IRERAY | 5ife
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AU Y AR AT | DN AR AT 2 B 3R AR A] Y
KFo

1 ARSI

1.1 HRIMH

AWFFE LA 2008 4 8 H—2022 4F 12 H wti2 Finf
v JLE BE B AUE LT A g /A B, I K2 By
DSD F4E Be B LRI X 42, [ 4 #r HOf 45
W IR RN | SV BRR R AE S AL 2
Tkl ABEIE AL JLE B B e B2 By St
(fLHES: 202103),
1.2 WARFGE

TRAT I 2 AR R ORISR « 38 3 IS B W 0
1 2R G5 DSD LA — B 5B RTIG IR 768, A
LIRS | AR FETT . IMIRERAL, Yt
(AR TR Ko R 20 2 3 A R DR ARG 5 S 46

DSD I RIZWibRiES BSCHR [2]. (1) #iE L

WIS AF A2 LT 5 B4R 78 DSD A . (DB A9 4=
TN QLA AR FIE ] i, (HERSS R,
B iRl G s @B AT AR FRAED] R, HA 3L
M2, JRIE T 2La/NGI2E s @A B &AL 7
g ORI A2, (2) Bl JLE R
T ARG L AR % $275 DSD il g . (D5
AR IEA I8 ; @4 BRI ; OF HF M
KT IE R B AN A B e R B AR S — B
@I R s B A s @B HEFL LotEAl;
@5 P A P ™ IR o
BRI R Y AR AL A . AR
J¥ (next-generation sequencing, NGS) X Ilfa /K 12 Wi
4 DSD #Y 8 LEAT i AL A, IFFI ] Sanger Il
PR AR GRIE J G A T B0 E LA B 28 S e YL
1.3 HiE#ER
TGP A% (%) FoR, SRS
IEZS A BT GORH T A2 8 (Y o337 Ea] R )
(M (P, Py) | SFERHIFR.

2 #R

2.1 —fRER

g A 16515 DSD L, HrA 13541 (81.8%)
B TFhdba ) LEER:, 304 (182%) HiL T
I EZ AR . 165 BB ILAEEIZ I N 1 H ik
E 1663 %, HLLFER 371 % . E 2 64
(38.8%) RILBYFSMERIAHEM:, 10141 (61.2%)
BILWtE SR ot . B LA B &N
FRUSHC
2.2 IfgRFEMFE

1651 DSD LA, EHZJRFELIEZ/N (62/165,
37.6%) . B # AR K (33/165, 20.0%) . & 52
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(28/165, 17.0%) . WRiE F 2 (24/165, 14.5%) . 0.6 T™H, IWKFRBLUEZOEE . BT,
Rz Bk B A/ AR R UTE (19/165, 11.5%) . /v WXt wz022 a5 00 £, WIRIMNEFE 24061,
P25 (127165, 7.3%) . #Hr/E LM Rl =6 AR 1900 H, FEIGKREMAIGRE . W

(13/165, 7.9%) . W2 Wi22HEF. (11/165, 6.7%) .
Xk (117165, 6.7%) %8 L. HLAMEAT IR A X
4 (8/165, 4.8%) . WK (7/165, 4.2%) #
PR (6/165, 3.6%) 2R,
HIZFFE AR B L E 2 00 808 I R R

AEK . PRIE T SRR A X P . WAr IR E 2
7206, TR 6490 H, LI/, NZE . B
BRI FZImIREM . D ERILYE 2
T ILEERE . &2 TR WL A sh A fa B
JLPRE RO LI AR /N R o DL o

HIARE (Ff1D). #HAEILEIEEZ 236, FPAFER
£1 AEEISHTZ=DSD & JLHIEREFE
. a7l AR 5
SFl " ik
HigRkE B, Bl [MP,, Py, Al EEIRRE
B LB 13/10 0.6(0.4, 0.7) S BRI ANA AR DTS (16/23, 70%) . HfEFRERAL (13/23, 57%). "Xt (11/23,
48%) . Wy EMAE R (11/23, 48%) . ?ﬂ}ilﬂxﬁ (5/23 22%) . JRiB T (423,
17%) . BFAEKR (4723, 17%) . FaSE (3123, 13%) N (323, 13%). T
(3123, 13%) . AMNHE B S5 (2/23 9%) %
PR AR 20/20 19.0(5.3,38.1)  [&%2 (18/40, 45%). BH#EMEK (18/40, 45%) . TZ (14/40, 35%) . HEMEIAIX
I (8/40, 20%) %F)ﬂﬁ%m% (3/40, 8%) . %n#u (2/40, 5%) . FHePESNEA
(2/40, 5%) %
N IR 25/47 64.935.9, 111.4) /N (37772, 51%). /MNAZE (11772, 15%) . BHFEIER (1172, 15%). BB (7/72,
10%) . A5z (6/72, 8%) . JRIE T2 (6/72, 8%) . HEJE (4/72, 6%)\ A
(3172, 4%). KBHZE (2/72, 3%) %%
JLAE 6/24 122.8(82.0, 138.9) %%/ (25/30, 83%) . PEH-Z (3/30, 10%) . M (1/30, 3%). /NHZE (1/30,
3%) 4§
e B CILNEY REILTTIaA MR RN E N, HAAT IR E S AL LB R B, CHR AR
2.3 IBEFHHE F2(4)
S 4 S LA
‘165% DSD B ILH, A 12761 (77.0%) #E17T Exﬂ e bR B8 (%)
Tt R R R o b, AR R 36 il (36/127, zrjr;
28.3%) H46,XX DSD, 34| (34/127, 26.8%) H 20 :zg :?SZ;
46,XY DSD, 57 (57/127, 44.9%) hyt:Ys ok 45X D
SR ETERE RS R R, D45 XA 45,X/46 X +marker 5(6)
(11/57, 19%) F145X £ H AR B i 5 (36/57, 45 X/46 X,i(X)(10) 9(10)
63%) Z U (F£2). 45,X/46,XX 6(7)
45,X/47,XXX 4(4)
Fz2 1270IRJLHLBEKZE ST 46,X.,i(X)(q10) 2(2)
e ) N - 45.X/46,X 1(X) 2(2)
peg P BBl Bl (%) 45,X/46,X del(Xp) 20)
B 37 46,XY 23(62) 45,X/46.X,del(Xq) 212
46,XX 6(16) 45,X/46,X psu idic(X)(q28) 1(1)
47 XXY 2(5) 45,X/46 X psuidic(X)(p22.3) 1(1)
47XYY 13) 45,X/46,XY 1(1)
45,X/46,XY 2(5) 45, X/46X,del(X)(p.q) 1(1)
46,XY/46,XX 13) 46X, +marker 1(1)
47 XXY[36]/48,XXY,+marker[11] 13) P o (AR R S 1(1)
PR AR 16) Vi R,
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IEAl, 10 5 G (o 2 1A 46, XX (1) £ LA 26
gL o AR Tk 46, XY WY LEET T 20 Fist G244
W, AR AS B AT 8 B, MR A T SRS
R R S5 M A RE A DG 3 BRI 28 il 11
(31%) HILA K B F R 00 B # BOR 2 5
24 (6%) F LA I K& SR B AR 5, 23 4]
(64%) Far 2] 5 FRIUAHAF A B0 /AT BE B0 AR
5 (3R3). Hr, BEAEh 46, XX EIL 104, 3
RIS Q106]), F 9 Bk 3] 5 2 A AH
K B EOR/MT REECR PEAS S o R 46,XY Y L
265, IGRIRFARLI/NAZE (1241]) . Fas2 (84)
MIRIE T2 (46 ME, 146) (54%) A5FM

FHOC BB/ P Re SO PEAE S, WA 241 (8%)
ol 5 RAM OCH I R 3 SRS 5 &40 TH
Wy L, 15 BIERIZ N e RV B R g A=
JiE (congenital adrenal hyperplasia, CAH) , {#F 21-
FALBE B = Ve CAH 1241, 241 118 B AL B = 1
CAH 1] 17-0 B2 AL B G- = ¥ CAH, AL, b A7
Kallmann 55 1iE 5 1], 28 [ B Sou i Ji Jil k= 4 1
B, 11B-FRAS A B U 3 Bl = 5E 1 49155 . 431
LB ILY, CYP21A2 2 5t s 19 B0 3t
(12/23, 52%), HIK K CYP11B1 (223, 9%) i
CHD7HEIH (2123, 9%) .

®3 250N ERTREILHERBSRESH

. Yo fA . S
H5 PEH FHEIR PR - S, P ey
' M BEImIRR o FHE PRGN T v (AR A5 Hotk
. . B 1R B A= g CYP21A2 Deletion exon 1-7/
3 L PERLIR .
# ko BIWIER. R 46.XX Panel (NM_000500.9) ¢.518T>A(p.1173N) bp
[l 3]
e B 1 Ji R o A A CYP21A2 ¢.293-13A/C>G/
RS S 46,XX Panel (NM_000500.9) ¢.518T>A(p.1173N) PP
e B 1R BT A g CYP21A2 ¢.293-13A/C>G/
#18 2 46 XY p/P
A KB Panel (NM_000500.9) ¢.518T>A(p.1173N) !
. B IR B A= CYP2IA2 ¢.955C>T(p.Q319X)/
':'n—,!,‘r Mz
#23 3 SHEEERE. B 46.XY Panel (NM_000500.9) ¢.518T>A(p.1173N) PP
- B i R o A e CYP2IA2 ¢.518T>A(p.1173N)/
#114 46,XX p/p
S L 6. Panel (NM_000500.9) €.293-13C>G /
" B b iR B A= g CYP21A2 c.1455delG(p.M486f5*56)/
7= R 46.XX Panel (NM_000500.9) ¢.518T>A(p.1173N) PP
I N ~
e A BF 1 Ji R o A e CYP21A2 ¢.293-13A/C>G/
ST
M1 X BIRIER. KRR 46,XX Panel (NM_000500.9) ¢.518T>A(p.1173N) PP
. B 1R T A CYP21A2 ¢.518T>A(p.1173N)/
#106 : 46,XX P/P
N s ’ Panel (NM_000500.9) .955C>T(p.Q319X) /
N B AR B o A e CYP21A2 ¢.518T>A(p.1173N)/
L
#1585 PER 46,XY Panel (NM_000500.9) Deletion exon 4-7 PP
. 1 7 e A - o
| [Sjjﬁ%ﬂlﬂjc, A RERE S 46.XX B L i R o A e CYP2IA2 ¢.293-13C>G/ P
i Panel (NM_000500.9) ¢.518T>A(p.1173N)
CYP2IA2 ¢.1069C>T(p.R357W)/
Mg f: <
#1435 nt, HLfFRAL 46.XY WES (NM_000500.9) ¢.1069C>T(p.R357W) P
48 4 FARERTL . BT WET5T B L B R S A A CYP21A2 ¢.293-13C>G/ P
SN AR ’ Panel (NM_000500.9) Deletion exon1-10
ZEM B s FRIE TN 2 PROKR?2
# 9 B2 46 XY WES (NML_144773.4) €.533G>C(p.W178S) LP
BINREWEE . BN N [ CHD7
#10 3 2 46, XY P B R fig Panel (NM_017780.4) ¢.232C>T(p.Q78X) p
CHD7
#24 N EN 46,XY & B FEAS Panel 2.5050G>A(p.G1684S P
UE BN ESEE - 223 WD Mk & Rt Pane (NM_017780.4) ¢.5050G>A(p.G1684S)
. ANOSI (NM
ERE V% F B Pane ’ 3 :
#26 9 R 46, XY P& & FEfig Panel 000216.4) ¢.1267C>T(p.R423X) p
#164 B /NP 46,XY P& 1% Panel FCFRI ¢.871_872dupAA(p.H2928:%5) 1P
p.
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e T e REE miwn (%ﬁ%.) 155 St
wow mEmw aa VOREGREE G et
s pcor e MERERRLE o i,
#80 T R ESE 46XY  ME G Panel (Nl\le(i)loﬁi. 2) C:?igfé‘(’pl\?ﬁzﬂ?/ LP/LP
#1 O 9 NBIZE, RE TR 46 XY PR EFER Panel (Nhf_}?ogg?f& " ‘;Z‘;igii((‘;l;{zzsz(;}g)/ VUS/P
#1955 MBIZE RIETH 46,XY P& B WA Panel NRSAT ¢.231dupG(p.M78Dfs*9) LpP

(NM_004959.5)

# 5 PP REE 46, XY WES (NM]_V;%%S.S) ¢.578C>G(p.T193R) VUS
0 e ew WREREE oy oot

W HowtE, PRAREURMASSR, LPRIR T REEUN AR,
J¥, panel 7m 2 AN

2.4 JRIBFHHE

135 #5812 T4 JLE R B ry DSD &L,
164 (11.9%) #1477 PEBRR A S M BR A 4 U PR~
WK, 16 B LI 32 MIPERRE H, 10 (34%) 1
FHEME QMEEAL, 4O, 4MEPsE, 1IRR

VUSFRIl R

FURWIAE S5 ZEARGINT i rh, WES 2R 241 5721

S2), 5 (16%) S TFIEBIAX ML EF A

REEHL, 10EREE,

LONERER ), 100 (3%) PR

11 W 4Prm, 164 DSD M LILFRAE 25 (431 i
HAL, G046 AR R 7 A UL AR O 61 . 25

?ﬁm{ﬁ*ﬁﬁm

30y (12%) MEEJL, 314y

REERR), 8 (25%) 17 FRIFE (1B F XHm (12%) NEBANRE, 6 (24%) FUPE,
Py 6MBI/EFTAREN, 2MEPE), 7M1 114 (44%) R, 13 (4%) RFRZIRER,
(22%) HETHIARE (LI, 20000, 4o 1y (4%) APERRE,
F4 16HBIRILWRE., LEEZESHBANFRER
E R SR | B Ge o Az PRI R (ZE /Al
#96 5 WM SR PRIE T % 46X, +marker LA/
#97 5 Fifufsss . PRIE T 46,XY bl 52/ 2
#98 S AR 46,XX EITIE
#99 5 ZEMIFREE | PRIE T2 45 X/46,XY,Y qh— P E/NA
#102 L1l SEMESM L AT G I DX ) 46,XX IR ITES
#112 ) PRIET%E, efifass 46, XY HU/NA
#115 3 PRIET %, s 46XX/46XY IEVARY
#116 ‘S EilivN 46X +mar|76]/45,X[24] AR FARME N
#117 3B fifilgass . JRiE T 46,XY KEAR RIS
#118 2] FMEEAUTA . ZEMIBREE | A R iE IX ey 46,XY R E2/NA
#20 3 PR, IRIETR 46, XY NA/B 52
#121 5 A EEALTA, 2O B ST RE eI X i) 46 XY IEEE
#128 L WUMPREE . RIE T2 46,XY BIEBERREA
#133 k'S AR 46,XX ) 555/
#134 L ZEMIBEREE . XU RA X I . JRIE T % 46,XY NA/EZ B ARSI
#29 EE apl] e 45 X/46,XY NA/§H %

T NAZRIRARBOE K.

- 1128 -



25 11
2023 4 11 F

P E SRR E

Chin J Contemp Pediatr

Vol.25 No.11
Nov. 2023

iX 16 1 DSD &L, Ge AR Ry 46,XY 1)
8B SPERI A B, AR &I 4 Bl TE5E
PP EHHALVEBEARTE, HRERMLIGSE
(841) . JRIETZE (64]) BRI X APy (34])
Z UL, 84 DSD FBULILARAT 12 MPERR , 16K B s
VIS0, 3 R BN RSN, 7ME05E,
LR MR an o Y AR R R 46,XX 1) 3 i LA
QEFE2ER i, 1RSI, ARG
K2R EARTE, o 1 Flrt S0
BAE, VEItSERR Lok, IR R A5 B A5 A
KB FHESNA (1F) FEE A X Y (1
%) o 3 BB LIRS 6 MIPERR, 1K 2o 3 M op L
FI3MGRER S EPEY RS BT, thatih
BREAB], FEo MR H], IR R
(4], JRIETFZE ) FBAFEK (16, 5
B B LIRS 7 MR, A s 2R 5250, 340
RURNEL, TOROREE, IR AR ZARTERR

3 it

PEM BB 5 LB R — R AR ML o 2
AR TERIE A, B E YRR A A T
HETTASARTEVE BRI R 09 VE R R B e iy
PP VRS S (T o6 N 6 LIEZ R VI VR S RIS 5 g |
FIAR—E, BIDSD. DSDHA mE s Rmbt, &
=P IR L 22 A8 9 I DR 2 B A 4595 995 1) 12 W ThT I
E R . A5 E 2 T AREBNE R DSD
JLFBIG PR R R A BN WA R AR TN 433
BFUR/N . RS2 PSR R., JRIE T %N FE
R, M AE LR DL R R UUE . TR
BLA Rt | HEFLAFIE AR R AR A F . ORI
A DSD s JLHR 2 B0 H P B e BE . A BT B R AL
4%-~7% 111 DSD FBLAE H AR R IA AR T AR B0 -,
XA FRATTRE T A7 7 H i B = LA S Bk B R U0
B /NBR L, B AR A M ) R (E AT SR B
DSD WY FA7E , o H I AT fig 25 16 S B i i) 2k $h Y
CAH, 75 J i SR UM R (AR 7 1 e o

7E DSD B3 R 7 i, AT s 1 G ik S
#DSD 5 ks (44.9%), 1M 46,XX DSD F146,XY
DSD AR, L H 2P DSD L, 45X 8 &5 1
e, XEAEGEE Y AT IR A R L, R
Turner &5 1F 7] §8 2 &k DSD & LY — 4~ B 2R
Bl B, Ge @R AL 53 B AN {E S B i DSD 43 Y
FIARAE , 7 DSD LA P2 W b Ak T 2 b

fifo TIXFTF 46,XX DSD F146,XY DSD i LI K2
W A5 25 T NGS 6 & J Fsi i . Xu 55 ) 1
NGS X} 12545 DSD f LA TRz, 4550 Boniz AR
46, XX ML FI2 W% R 10.3%, %A 46,XY
() 5L 2> T2 W3RN 46.9%. 1 A BIF 5% H 46,XX
DSD LB 4 Fi2 W & T 46,XY DSD &L (90%
vs 54%) o TG — 22 51 IR R AT BB B T AE Xu
4 51 RFFE T 46,XY DSD 8L e (76.8%) ,
HIHHEBR T CAH L. 1M AHESE 1 46,XX DSD 5
46,XY DSD B JL /7 lbAH (28.3% vs 26.8%), H
CAH A X P FpAZ AL LI F 2R R 2w, LHE
46,XX DSD L, 108 JLEf 7S A, Hrp 8
B2 A CYP21A2 5L B0R 2 5 801 21-581k
fifik = 1 CAH,

BEAR, X F Gt S0 = M AR A R A T A BE
BHERIZ W) BB LT ZEE T PR A, WEA T4l
ZUEKE ' PEMERA KOS KA BT B 8 DSD UL
PERRAO B . 8 AR, R B e S
JEERIT T R EEKYE . AT 16 61 DSD i
LRI AT T M B A RO B G G . B LR
BT (34%) . BI# (25%) F1N 3 M
(22%) . MiMERTERRLAINEE (4/11) FIBPEE (4/11)
XTZ 0L, MR EIET AR EILZ I
(6/8), WINEIPERRLIBRSE (4/7) AHXTZ UL, Yeth
AR Ry 46,XY F L, PERRTEARS LB S2 AR X 5 L
(7/12), Ti46,XXAEIL, IRESEIEMY (¥h
36), MRS E BOLLAIR AT Z 0L (3/7)
X5 EEAAESE T 250, B DSD gL AR A7 B
Y (A% A0 5 PR R A0 20 200 PR SR T REAFAE —E
FHEME, AEAT S BEAR H P iR A 457 ‘2 i e 0 R A 720
BRI MR B Ay, T B BT A LA BH A e R )
PR . AR AE B A PE R PE SR A R A, A 75 e
SR AT IR 0 & A, R S A B 20 e g i A g
AR A REE Y ARG o, 2056 DSD L,
6 191 BRI PERG S (2.9%), Hirb 546k B T
12 W 0 A B 20 L I A A . BBAh, A HRGE B
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