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SR EC A BN I8 % 5 6 3 R/ 50 8 70 43 T LIS A P A TE A3 HT AR TR B0 AR A PE A T S . HEIAX T AR S 14 1 IR I b v
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RIREFAAE, A B AL S RRRT , 5O R IT (AR T KT AR 2 0 R AU 2 L4120, 3490 Sy S P it & 3 AR R Ao il
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Analysis of gender assignment in children with 46, XY disorders of sex development
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[Abstract] Objective:To explore the results of gender assignment of the patients with 46, XY disorders of sex development (DSD), and provide
reference for clinical decision-making of similar patients. Methods* The clinical data of 46,XY DSD patients who were treated in Children’s Hospital of
Shanghai Jiao Tong University from 2015 to 2018 were collected. All the patients completed comprehensive assessments in the Department of Pediatric
Endocrinology. Gender assignment was carried out after multidisciplinary treatment team discussion and full communication with the patients and/or the
family members. The gender assignment results of these patients with different conditions were analyzed. The follow-up began 1 month after operation
until 18 years old. Psychological assessment was performed after puberty. Results:A total of 52 patients with 46, XY DSD were collected. Before
admission, 26 cases were female and 26 cases were male. Thirteen female patients were assigned to the same gender, among whom 6 cases were
diagnosed as having complete androgen insensitivity syndrome, 2 cases diagnosed as having 17a-hydroxylase deficiency with extremely poor testicular
function, 1 diagnosed as having complete gonadal dysplasia, and 4 diagnosed as having testicular dysfunction; otherwise 13 female patients changed
gender to male, because 3 patients had partial androgen insensitive syndrome, 4 patients had 5a-reductase deficiency, 2 patients had androgen synthesis
disorder, and the etiology of 4 patients was unknown (gonadal biopsy showed that both gonads of the patients were testicular tissues). All the 26 male
patients were assigned to the same gender, among whom 11 cases were diagnosed as having 5a-reductase deficiency, 6 diagnosed as having partial
androgen insensitivity syndrome, 4 diagnosed as having androgen synthesis disorder, and 5 cases with unknown etiology (gonadal biopsy showed bilateral
testicular tissues in 2 cases and unilateral gonadal dysplasia with contralateral testicular tissue in 3 cases). Thirteen patients who reached the age of
psychological evaluation did not exist gender identity confusion. Conclusion*The 46, XY DSD patients with complete gonadal dysplasia, complete
androgen insensitivity syndrome or testicular dysfunction can be considered for female gender assignment. The patients with Sa-reductase deficiency or
partial androgen insensitivity syndrome can be considered for male selection. For the children with unknown etiology, it should be considered
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comprehensively according to the specific phenotype and the actual situation of children’s families.

[Key words] 46, XY disorders of sex development; sex assignment; Sa-reductase deficiency; androgen insensitivity syndrome; hypospadias

kB FH (disorders of sex development, DSD) 2
i PR e o A R VB S AR T L — RS R AR, B
T RS RS AR R R 1 B AN B A K B S . 2006
A, BN LB N 43 W P & (Buropean Society for
Paediatric Endocrinology, ESPE) #1175 #%- & /K 4 it JLBE
N 434 (Lawson Wilkins Pediatric Endocrine Society,
LWPES) 46, XY DSD 43y LA LA R 1 DR
() EAERE, BFC2BMEREBTAS (Swyerss
HAE) L IRA MR A E AL MR . BREEAI DSD,
QMW R G e 5, MR S ks [
170-FALRHR = | So-if SR Gk = | [ s AR 7 S P
M (STAR) BERZAR ]| MEMEEHIBE [ anoe v
R AN I L A IF (complete androgen insensitivity
syndrome, CAIS) ., #4-1hEE AN BURLEEE (partial
androgen insensitivity syndrome, PAIS) ], #E{k4: 252
PRGrEE (0 Leyding MK A RBUL BT AS) . Sk
EWMELZETHE CREKAGEIE) . @HM (nE
FERGE T 2L WA AN . fEDSD 2K, 46,XY
DSDYi K B 0%, HARMHLE 25 N R A ¢,
ALSE AR A SR B BRI R, BRSSP A AR B
T P A R B0 e 2 0 S

46,XY DSD i H M Fr A R AR 28, ATR Iy
HMEFE AR AN R R BE W PE A, AIE B 2 A A B 2R S0
IV 7STEN N GE . 5 e E N R g A il S & =S ok Sl 8
R W AR Al R0 3 A B 3R TR S R e R IR R B AR v S, R
KM R VT AE A Fh R R, QB v s A8 . JC ik Al A
28, PRIHGIZIS B8 1 i DR e SR ) I i ke 18 A B ATk
e . AHIESE I T 52 6] 46, XY DSD B3 (145 Fh 7 |
BITEd YR e R, B AE N 46, XY DSD [ 1P
53 BE i PRI SR AL S22 AR

1 ¥ME55E

L1 WM R

(] Jegt 4 3 B b ¥ 5 3 K A B )L BE e 2015—2018
EI2IR 1146, XY DSD % . AN AbRIE: DY iz il
46, XY [ DSD (& . @A & AE N 43 IR 58 il 4 Tl
WAl . @& £ %R 27 L (multidisciplinary
treatment, MDT) HIBATIE & 5 8% F/a 5K & 1638 J5 i
TN A Be . HERRARE . DI R ¥ERR 421 DSD R 34 «
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1.2 WF5Tiik
1.2 WERVEMTEER  XF A S5 A FE AR O HLA A I
Yt 46, XY I DSD B #, 16 1 % Z 5 AT IRAMEL |
o IR st A 2 T AT, AR T4k 25 SR 0T B R A T A
S, XTGP S — 2 AT RIS AR oAb
B AR AL RS> (external masculinization score, EMS)
PR . OFBHEMS: & 34, & (040).
@/NBAZE: & (043), & (343). @REHF I E: T
wiy (043), HE (143), mu (243), EW (340)
@PERRAE : B (043), N (0.545), &AL
(143), BUS/MAE (1.553) PERRA, & TF AT SUNIEAS
1.2.2 PR ECRTAES &IfT  MDT BIBAhE R 5 8%
/B GG AT VR, JF 4 A8 | A2 KA e L = e
RMZE R avhe, FREWY —8U5 T, B
J R i S A A B A AT AR T AR YT o R T I
M, WEMATHMEIN SRR, FAREEE
[ AT 22 0 R T s SRR MR A R A, 7SR B
fr A oS VAN PER (BRI BEARMER) #EATAL
B, AAMETH S AFAE AR AR B VAL, TEXHE i A 3R]
W, TR T LA ET IR
1.2.3 PR o Ee G 0 2 QO B A B ) 4
1 1A 2R W Dy e M A5 R i R B R AR . Q¥ ORIt S
IARFIZ M, @R EREAEFT G, @R SR
PIRE. @A TR, EMEREEETR LEA XM,
R J BEA SR B AN BB AR B B8 A T R ) O B B E Y AT RE L

5 MDT WIBA . I8 Fl/aliAs AL [F R ooE . OREIPE
SN TRITR L A XU

46, XY DSD MG BCHIHERE 2 So-ide SRR Z 47

DYt (BTG, SR EATEAS
Wi i, BN R A BURG SRR LM, 35
PERES R A GUREE B AEHEE B s Lot P 9 43 P 75 22
T ASPEAR Y S50
1.2.4 B BEVEMNDEFARE LAHITG, U2
184, KV NEHE 2KV MOs b (MZF5 .
HIRREDT) o AR5 BE OHEEAGER N F R Z S, B
FRME SO OB L BT R S DAL

RS AR (B2, 2021, 41(11) @
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1.3 Hil*¢hik
{4 F SPSS 20.0 #f:3t

g, R ORI

PRl b A8 (R ME~ e KA o, ETEBTR L

(FI4hHL) #m.
2 B#R

2.1 IR Y N )

/\zﬁﬂmé XY DSD &3 52 4], ¥4 7 A i~

14%,
Sk B 2651 (50%),

PR TR S AR N 19 A ib~16 %, ABcrithestt
L2641 (50%) .

26 At 2

N NERE N, 9BISNEFE AR R N S8 el AL, HoR
BHE LRI AR REE B AL s P12 AR 13 A ik~

F1 HEMIALEHBERRKEREMS T4

2021,41(11)

142, B3 BN R PRORARIE S 2~14 % (P 34E 1%
8.3%4 ), I A BT RAFRH 18 Hi~16% (°F
KA 624 ). 261%%%&3“79‘%'@%%#7 S A
RN AFRREE R IRIE T2 WIS T Hig~3%, 1
5l 43 T 38R 5 ¢ m%iﬁ%%wﬁﬁ%%ﬁ CF 24 1%
20%4),

F 1FIR 2 R TRl Ak 2 PR3] A8 2 0 R K F 1 0 K
EMS M ¥ AL 3F Al o 3] T B 4 iR (luteinizing

hormone, LH) . B i 4 # & (follicle-stimulating
hormone, FSH) FJEAHI{EFIE(E, A NG0B BEAL P B

# (human chorionic gonadotropin, HCG) & iX46 )5 52
Ml (testosterone, T) . A& % i (dihydrotestosterone,
DHT) 7KV VPAl B A 3 I 5 o

Tab 1 Hormone levels and EMS scores of the patients with the social gender of female

17a-
Index CAIS Hydroxysteroid
dehydrogenase
(n=6) )
deficiency
(n=2)"
6.15
LH/(TU-L™) .16
(0.20-24.86)
O 39.92
LH_/(IU-L™") 66.61
(3.16-69.35)
o 4.04
FSH/(TU-L™) 9.74
(2.28-5.74)
. 6.89
FSH_/(TU-L™) 19.96
" (2.74-40.60)
4 22.71
T/(nmol-L™") 0.47-0.50
(0.35-51.90)
DHT/(pg-mL™") 035,88 28.17-34.26
Pe (81.62-945.91) ’ i
1.5
EMS score 12
(0.5-3)

Note: ¥

F2 HSHANABENBEERREAKEREMSES

There was one case not undergoing luteinizing hormone releasing hormone stimulating test.

Tab 2 Hormone levels and EMS scores of the patients with the social gender of male

Index 5a-Reductase deficiency
(n=11)
LH/(TU-L™) 0.55 (0.20-3.04)
LH_ /(IU-L™) 3.70 (0.93-49.02)
FSH/(TU-L™) 1.52 (0.35-10.18)
FSH_ /(IU-L™) 9.23 (5.23-83.19)

T/(nmol-L™")
DHT/(pg-mL™")

EMS score

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

8.29 (5.34-19.17)
103.64 (21.57-203.41)

3(3-4)

132.02 (21.62-831.38)

2.5 (1-4)

239.57 (192.37-286.77)

2.5(1.5-3)

141.90 (63.98-181.17)

3(1.5-3)

Pathogeny
C let And
P Testicular Sa-Reductase . o rogen' Normal
gonadal K i PAIS biosynthesis Unkown |
. dysplasia deficiency value
dysgenesis (nmt) (net) (n=3) defect (n=4)
n= n=
(n=1) (n=2)
3.21 1.79 1.67 0.75
1.35 0.26-1.60 1.24-8.62
(2.73-3.70) (0.64-2.23) (0.20-3.15) (0.57-2.15)
28.98 6.37 24.96 18.22
29.94 3.31-31.43 1.24-8.62
(20.76-37.20) (3.23-8.56)  (4.83-45.10) (10.93-19.23)
26.03 1.86 5.73 18.02
34.39 5.10-41.22 1.27-19.26
(7.04-45.02) (1.40-2.46)  (1.20-10.26) (8.04-21.16)
73.19 11.42 14.48 78.36
84.84 29.85-117.12 1.27-19.26
(11.02-136.80)  (10.62-11.63)  (7.41-21.55) (26.93-84.42)
22.60 11.87 4.05
0.35 19.71 0.89-1.24 6.00-27.00
(0.35-44.86) (9.70-13.66) (1.73-6.38)
302.62 84.03 156.89
159.58 45.10-363.40 250.00-990.00
(223.85-381.40)  (74.26-98.77) (73.60-157.75)
) 1 3 2 i 2
(1-3) (2-3) (1-2) (1-3)
Pathogeny
Normal
PAIS Androgen biosynthesis defect Unkown it
(n=6) (n=4) (n=5)
0.92 (0.20-1.95) 0.41 (0.35-1.38) 0.51 (0.35-0.86) 1.24-8.62
7.72 (2.34-29.13) 6.37 (2.32-29.42) 7.43 (6.10-22.58) 1.24-8.62
4.89 (1.60-10.59) 1.39 (0.93-1.97) 3.84 (0.38-6.91) 1.27-19.26
26.78 (7.19-38.11) 3.62 (2.74-14.81) 19.88 (13.85-40.69) 1.27-19.26
5.48 (2.80-31.30) 10.07 (4.77-19.81) 8.72 (2.22-16.80) 6.00-27.00

250.00-990.00
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FEE M LR R EMS V533 55 5 1k J A IR,
AoV BB B E MR W . BR 91 5E itk fk
RUMEH, 40RO BIR K, g 39 085 2k
KF RN, 3T 1B BT AL T 2B, ACE 241
P T BIZEARER

2.2 2V R Lok S5 s DA B PR 5 e 45 0t

26 Btk 2 VRS Ry e R R, A 13 1 R A T
FLE; HAPH 6l B EE 21k (androgen receptor,
AR) FEHAGI ST H 2 W N CAIS, 201 #H N 17a- 1AL
Bz R HEVE RS, L Bl e R A E
ANa, AR 5% (BAHREIET ). 5340 13 6
P Ay LR S, b 4 R So- 38 R, 3 6k
PAIS, 2R B3 A B, 4 B R B (25 4y
AT B P 8 G4 U ¥4y 5200 LB TR T RE D o

2.3 k2RI A U3 S s DR R M) oy L& R

26 At 231 ) kg T3 1 ) R R N A A S T,
1L 12 Sa-ib R EEER =, 6 1510k PAILS, 445 Ry It
RN HAR SOURHE BRI, 200 N7 Wi
flRPE BRI RE A, 2 01 R U 52 L2 2L, 4% 3 4510 A Bl
PERR R T AN RAEXHI S8 ILZH 4T

2.4 JFRERTG

B BEVIR RN 1S A, K NSE2ANA, F
YIREUTE] 344 A o AL 52 & T, 136 E TR 4
B AL, RWAREIFAAE; HriksIm G 08I PAG 4R
MR 9B, A IMERA IR AL . 39 11 J8 R 51 43 e Ry
B, Hh7HIARE RBURE, 26 B RERE, HAp
BELFARIFEAE B, HEESTFRIGITRHEEL. &
FNELAOIRPPAG AR 1 B3 449, etk BRI AL .

3 g

DSD 835 — H {12 )5 W SR T P 5 e e ) i, %o T
DSD & #H B E 4, HHMTE TR Re kA S 5
BAE JE PR BN A — 8, MRS B e e K &2 E . 1
J R R AU . R L O S ENIME R B RS
I 2, Mk 46, XY DSD B B TEUR RN % £ H
%, HMER S WM. DIEAE S PR ™ A 2 1Y
o, il R R R HERE R oM, R TR A R
BHEE GBI R B B EH AN ARk,
XU A5 32 3] % 2 RS B 7 T8 19 0T BE o A TR 2R Y a2
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BEEN I VeSS RO B S TR L S )
LMY PTREME S &, JUHUE So-if JF il = Y S8, X
W BLAR & WL 17 BT I 1 DR I K 22
AR, fEJL AR, 46,XY DSD 4 5 M5 4 B
14 L ) 7 22 e

H AT T S~ B 2 5E . 58 2 APEIR R B A2 M
CATS B YR 7 Bl 2 AR S AR IR

Sou-i0 J5 R 2 1) S8 ER T SE IR TG 1 S A3 A U
SR, R AT R B 2R R B RN, B R 2 BURHTE
HHRWG So-ib SRR EE, R ATRE R A &
MR L, R e o B b Y, Hok
FEH S BA BRI E B YIRE . RSk ) HiGE Sa-iE
Jir R = 1) S8 R A PR R IS A 50%~60% TE A J5 220K
MO BN . AREEGIT, AT 2N So-id 5 B
ZEAE, MR Sy B, SOOI IE A — 2, X
THZER TR EMBE, A4 TR i 27 55
fd 1 2.5% AU SEREERE, 7T LAS G b A B 25 AR G . A
A 15 0] Sa-I8 B 1 A, 5 A PO S i B
e, A BAZEW] R

56 RV I B N A BB R Ol SEOILTE N 4 A I RE
S DRNIG & F B BOT A6 AL T MEBCR IR, SR8
GRZAE RBAE AR PRSI, 1T HL B B 5 B IR K
A A AR, AR AR B B A ] Lo
JIT LA SE A RV R B A A R s WO I S 20 B S 2ok
AL rh A ISR S A D R

CAIS B35 B THEAF B X MEBCR AR I JC Ry, HER A
HAEMRESF T8 2 RER AT AL, SMEF A5
EAESNIL . X EIREIA Y A, HRELASR
ZHEMEBON, SRR RN A B2,
R PEXT BB AR, Seg LS e MR e . Ad
2 R e B A B S Lotk 5 2016 4F SCHR ) R E
P 191 ) O3 O 2 R — 2K

CYP1741 (cytochrome P450 family 17 subfamily A
member 1) K& X 5 ] 4 28 B R A A 2 . B 3
Wk ARG, B U CYPITAL RN AR R AR AR
PERR, W 17a- 5 bR Gh = H MR G I RER 22, &
RUBY A ) 2ok, MEBI Mmoo A v 2 4512
B R R

PAIS 1) S8 75 B0 & B 0 ME VR AR AP AE AR Ar N 25, 52
FABAFTETIRE, HMEBCR AN AT A HERON , SOMUA 2 B
[FIFEE ) BYEA s A IR HERS A Kk E , Bk
6] T RE S A ., WO ek B R L AR 9
B PAIS Fe 5 4 AL IR . BIZER B R/ EHE, "4

Lﬁi@tﬁ&ﬂﬂ%%ﬁ%zmu4un)@@
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T U T AR PE S A 2R AR K, B A IETE
ME R TR, OB SR BA A S B IR RS E &
O e PR BV AE XU o AL i, 246 S5 1k R s b
FHMERCR 2991677 e D122 3RS R

AR FE B [ Sa-i8 )i F 2 (steroid Sa-reductase 2,
SRD5A42) K&K 978 35 ] W2 Wr o 5 o7 i 56 R E %€
A5, BE PR IKE SOOI A5 RAT 6 ALS B Sa-i4 5 il
Bz BRI, WAl BRI, SR SRR R A R
BIT T, [RIEIE X So-iA B A6 = (85 12 B TRy T
FB GIF/NAZERY B, AT ol R RS 2 B 5
FRFIZEIG R ISATIRIE T 2T,

AEFRERII R, R B S ek A &
PEMER G W REIE R . CRIBUREE S8 . AEAE
PERR S, (HAMEFE 28 RAEI RSO0 . 28 BT 2k
AT XU BRI AS, DI PE R T . B S AR R PR P I
5Ige. AMEFHARRA . VERROE . R/ R BRI
FESATER A HIWT, MR TR SN R EEI . ZE
SMERSTORIAAER, Gl R WSS, w5
BEIE R AR SDAR S, PSR R —TF
T, SRR BV A S SR I SR , HUARH A1
AN [ 2 VR R A8, T L R ) M B A oy 2
Ju, BIHAEAR B R I R W] BE 22 A i A B e S R e H
FIBORHER Y PALS, A 5 HEME K5 Bk
G, IS R B . AR 7 5 R B Y
B, AR AR N S LA, 3 S LS (5
—ME SR B AR ), BAREPER BT

[ 1] Hughes IA, Houk C, Ahmed SF, et al. Consensus statement on management
of intersex disorders[J]. J Pediatr Urol, 2006, 2(3): 148-162.

[2] Massanyi EZ, Dicarlo HN, Migeon CJ, et al. Review and management of 46,
XY disorders of sex development[J]. J Pediatr Urol, 2013, 9(3): 368-379.

[3] B LR R N s AR . Y S 1 LB N 233
2SR L] PR JLBHRA, 2019, 57(6): 410-418.

[4] PARBEES/NLAMELE o S RAMEL A . MR B 5% h & Rgy7
FLII]. PAENLAMERA, 2019, 40(4): 289-297.

[5] Palmer BW, Wisniewski AB, Schaeffer TL, et al. A model of delivering
multi-disciplinary care to people with 46 XY DSD[J]. J Pediatr Urol, 2012,
8(1): 7-16.

[6] Mendonca BB. Gender assignment in patients with disorder of sex
development[J]. Curr Opin Endocrinol Diabetes Obes, 2014, 21(6):
511-514.

[7]1 Kolesinska Z, Ahmed SF, Niedzicla M, et al. Changes over time in sex
assignment for disorders of sex development[J]. Pediatrics, 2014, 134(3):
e710-¢715.

[8] Ahmadifard M, Kajbafzadeh A, Panjeh-Shahi S, et al. Molecular investigation

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2021,41(11)

B % s 2 BHIFKSF- AN & R, 46, XY DSD B 5t
RS TEZ W K, A F T IR T e XS 46, XY DSD (%
s R AT BA RIS W . (HLABUA CA R 3L R, ek
XA R EATRE 2T o T LRI R A A A
[ Wi 4 127 5 40 T 94 P ) A R — 2 BB AT B R R 1) A 1
HOHE R I T DSD BE AT, S EA
JRRRTESY . WoiRe. OB SO R BRI
B, LHEA AR IERNET, NEEHES 55
PESIDR SRS v, DU 5 A s g AT PR 5 A e, 30
PR 0 R . NG F AR L RET, LR
SYBLERFH ARG IR RAE, BB E DB A JE I &
i, JEEETFARIBIT IR IO RAE B, By H AT A
PEAG 0 FR A R R BPE SN R AL . & B S 09 P51k TR
FESRe N DA T T Ak S BT ITAY

A5 Jry R TR TS S S92 36 2 AR B 25 A A X
BIEAT AT, B KW, R EENEEERAG
3 PRSI B M T R A5 AT AR . BRI, X T
46,XY DSD B #H MR/, VhH ZERIWEE 5250
2, IR B R KO, 5 Bh R R
AT R 5 1 AR

I ARBEGE , FRATHETE 012 W R 58 4 R M R &
HAL, CAISHEMLETHH (BIIWAEEHMT) 1
46,XY DSD B4, "I IEHAT LRI ML, Sa-id Ji il
= J PAIS 1 (B3 0] 2% R4 T S VMRS 0 il . % E A
9 DRUAS B ) S 3 D g A 4 L e A8 % 8 3 R S B 1
ML aH .

of mutations in androgen receptor and 5-alpha-reductase-2 genes in 46, XY
disorders of sex development with normal testicular development[J].
Andrologia, 2019, 51(5): €13250.

[9] BrownJ, Warne G. Practical management of the intersex infant[J]. J Pediatr
Endocrinol Metab, 2005, 18(1): 3-23.

[10] Fu XH, Zhang WQ, Qu XS. Correlation of androgen receptor and SRD5A2 gene
mutations with pediatric hypospadias in 46,XY DSD children[J]. Genet Mol
Res, 2016, 15(1): 15018232.

[11] Lee PA, Nordenstrom A, Houk CP, et al. Global disorders of sex
development update since 2006: perceptions, approach and care[J]. Horm
Res Paediatr, 2016, 85(3): 158-180.

[12] Cools M, Looijenga LH, Wolffenbuttel KP, et al. Disorders of sex
development: update on the genetic background, terminology and risk for
the development of germ cell tumors[J]. World J Pediatr, 2009, 5(2):
93-102.

[13] Migeon CJ, Wisniewski AB, Brown TR, et al. 46,XY intersex individuals:
phenotypic and etiologic classification, knowledge of condition, and
satisfaction with knowledge in adulthood[J]. Pediatrics, 2002, 110(3): e32.

[WFsAHEI] 2021-04-06 [ARHRE] ERET

Vol.41 No.11 Nov. 2021



