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[ Abstract] Objective To explore the clinical presentations, diagnosis and therapy for 46, XY disorders
of development (DSD). Methods A retrospective study was performed for 41 hospitalized 46,XY DSD pa-
tients from September 2011 to November 2018. Their clinical data were analyzed. And the relevant genes were
sequenced for detecting gene mutations. Results Among them,the dominant social gender was male (n =28,
68.3% ) and female (n=13,31.7% ). The initial diagnostic age was from 3 months to 15 years. Three major
categories of external genitalias were ambiguous (n =21) ,male (n=17) and female (n =3).In 8 patients,
open or laparoscopic exploration was performed with gonadal biopsy for histological evaluations. In another 35
patients , human chorionic gonadotropin ( HCG) stimulation test was performed for assessing testicular func-
tions. Gene analyses were performed in 23 patients. There were gonadal dysgenesis (n =17) ,disorders of andro-
gen synthesis plus androgen insensitivity syndrome (n =16) , persistent miillerian duct syndrome (n =6) and
Kallmann syndrome (n =2). The procedures included gonadectomy (n =6) ,external genital plastic surgery (n
=10) and orchiopexy (n =11). After operation,the outcomes were reassigned gender of rearing (n =2) ,sex
non-selection (n =10) and original gender (n =29). Conclusion Heterogeneity exists in clinical phenotypes
of children diagnosed as 46,XY DSD. Genetic testing is required for a definite diagnosis of this disease, except
for children with gonadal dysgenesis and vanishing testes syndrome. Gender assignment is crucial in the treat-

ment of 46,XY DSD. It is necessary to choose carefully after comprehensive evaluations. For those without re-
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markable disorder of testis function, it is wiser to let the child participate in sex selection and avoid irreversible

gonadectomy and genital surgery.

[ Key words] Gonadal Dysgenesis,46,XY/Embryo; Genes/Genetics; Genetic Screening
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Table 2 Results of genetic screening
ID  DSD W53 IEZHT iﬁsigg Wi sif/G DNABUE  ASEMEUE BURHE ST AR SRR
1 DGD PGD NR5A1 AD Tty c.88A>T p. R313H o g
2 DGD PGD NRSAI AD ety . 116C>G p. R39P B g )
3 DGD PGD NR5AI AD Tty c.938G>A  p.R3I3H B g Witk 5ens
4 DGD PGD NR5A1 AD ety = = oG L)
5 DGD PGD NR5AI AD Tuts ¢.247C>T p. V83M BB E s A
18 DAS StARD CYPIIAI ~ AD,AR Juts ¢.1078C>T  p. R360W BB TE e L)
19 DAS 170HD CYPI7AI = = = = = =
20 DAS 178-HSD  HSDI7B3 AR Tuts ¢.839T>C p. 1280P BB e A
21 DAS 178-HSD  HSDI7B3 AR et ¢.839T>C p. 1280P BB S R
22 DAS 178-HSD  HSDI7B3 AR ety c.658C>A  p.E220x o kA =
23 5aRD 5aRD SRD5A2 AR et c.680G>A  p.R227Q o kA R
24 5aRD 5aRD SRD5A2 AR sl fy c.680G>A  p.R227Q Fom g As A
25 5aRD 5aRD SRD5A2 AR ety c.680G>A  p.R227Q o kA A
26 5aRD 5aRD SRD5A2 AR sy . 16C>T p. 06X o e A H
27 5aRD 5aRD SRD5A2 AR HEHRE  ¢137C>T p- R246Q T N I
c.680G>A  p.R227Q O AR 2
28 DAA CAIS AR XR i .2086G>A  p.D696N o
29 DAA CAIS AR XR did c.406G>T  p.GI36X o
30 DAA PAIS AR XR #a ¢.2171C>T  p. P724L oA HiEgeas
31 DAA PAIS AR XR FHT ¢.2500A >T  p.N834Y BB A £
32 DAA PAIS AR XR = = = = =
33 DAA PAIS AR XR FHET c.1919T>A  p. V640E A B
40 Kallmann syndrome KALI XR FEF c. 1341C>T p. W447X ot AR £S5
41 Kallmann syndrome PROKR2 AD P ¢.337T > C p- Y113H ot Ar £

¥  DGD(disorder of gonadal development) JyE it & & 54 ; PGD (partial gonadal development) 343 VE it & B A 4s s MGD (mixed gonadal devel-
opment) MRS EME & T A 45 TRS (testicular regression syndrome ) Ay 52 3 11 2% 45 5 1iF ; DAS ( disorder of androgen synthesis ) > S8 il & i & 5 ;
P450scc( P450 side-chain cleavage deficiency) A4 6,25 P450 |45 417 i Gt = ;170HD (17 a-hydroxylase deficiency) A 17a-¥2fL G Z ;178-HS-
DD (17B-hydroxysteroid dehydrogenase deficiency) Ay 178-¥:25 [HHE A = ;5aRD (Sa-reductase deficiency) f 5a-if G Z ; DAA (disorder of
androgen action ) i i Z A A B 65 ; CAIS( complete androgen insensitivity syndrome ) Sh 58 4 It i 22 A HURSEE A4 ; PAIS ( partial androgen insensitivi-
ty syndrome ) 373 HEE 2 ARUREE G ; PMDS ( persistent miillerian duct syndrome ) Jhy P8 &4 K A7 25511 ; AR (autosomal recessive ) A&y e (4,4
[ 15t 4% s AD (autosomal dominant) A3 Ye @A Mm% ;s XR ( X-linked recessive) 2 X 8 a5t 4% ; XD ( X-linked dominant) 2h X #4051 i Pk is% o

W PENR A T A4 S BI(ID: 1 ~5) B di
TR U3 (1D 1.4.5) B4 (SUORBA TR IR
) FRAL AT S S22 ) (1D 22,3 ) i Jis WL S2 L4
UM HGURE  SEALKE 0.5 ~ 1.0 em, 58
0.3 ~0.5 em; HCG #5078 70 FHAE 4 4], BI4E: 1
1, NRSAT FEINGRAZ 5 Bl PR IRAR A B i K R 2
TR NEEARFZACHL (B 1) TR E %
Ao 2 B (ID: 1.5 ) 245 55 PRI 53, UM R 3 [X 52
JUlE E B2 4] (1D 22 .3) fk 2 P 2o My L
BeP Lot , R I N S AL 0L A B 48, T
XUMAPERRYIER , O& B 55, AT A R IR TR
HATE LR 3 ~5 %, DBAE , SRS N R AT
L (ID :4) A2 2Pk LU St F KR B s

A AT AR AR RS2 — AT

RAMEIRAT A4 3 #(ID:6 ~8) , M5 4
I, Forh 2 ] (1D 26,8 ) PN BF 4 n fik e
i, G A s — P Ji O 52 L2 2, 5 — il ok
LB PE IR HCG JUR IR A R D B 1k
JIRARA S TR A R 7% — DR R R T B9, A A 35
RSIESL, AR BV (181 2) 5 5 — A B AN RS2 L
A LB A WA A A 5 U B TP i e i e o 2
#1(1D:6 8 ) fILGERy HAYEVE R, 17 Z SR IRYIER |
FESEFUIEAE | B2 it 9 1E e JRGE OB TR 5 H AT
LR 2 ~5 % DB E , KB 1E P R 4. 1
P (1D 7) JILAE 2 PR Lo, A7 70 0 A% SCrE iR DD B
AR ERIEZ BT



HaBE/NLSMEZE 2019 45 3 A% 18 %% 319 J Clin Ped Sur, March 2019, Vol.18, No.3 ||| | |

o & RRDZEIT Tl S gl
S R RA SR
Srseeaad i R
B mHEsRE A EE AR M E (HE 4, x 100
%) B2 JRPREAIE R ARBUEIR (HE Yeft, x 100 £5)

Fig.1 Microscopic examination of pathological specimens: im-
mature hypoplastic seminiferous tubules and persistent stroma re-

sembling Fig.2 Microscopic examination of pathological spe-
ci-mens; streak gonad

MU EEITHE R EFAAE 9 B (1D 29 ~17) k25
B S  FRB R /INZE (R4 o IR DX A fik S
2, BRI AR S ALL14052 1 (1D:9 11) L
JE I X R R S 0.5 em x 0.3 em 2577, J A
AI UL FSH 5% 475 (33. 12 ~ 145. 88 TU/L) , HCG
RARIY Ry IR, PR BRI AR R R o oA I 2 LA
21,2 IR R B S KT LAVIRR s B A 7 12
IR REFHE NG 5 I SRS A AR, o 1 (1D
9) BIL 13 % J5 TN BHEZ 1097 .

HMEBR A UG 10 1 (ID 218 ~27 ), RUIPE i
PRS0, O IR S5 4, HCG 3 & 6 FH 1% 6
(1D :22 ~27) ,Ff4 BHME 2 511 (1D 20 21) , B M: 2
B (ID:18 ,19) , Y438 3 ik PR ARG B A 12 r . L rp 4
Mt 2% PA50 55 2 s = 1 #i (ID:18) , &3
CYPIIAI JLH 275 4L &5 Mk Bl L, S #Z K & ACTH
T, B T R RN 17 -5 2 e A A, TS 1 ) 1f 2%
BRI A R DL S, ACTH 3 & I $2m
B RRIREAN 4 BLBLT A IR 2 i — 2R
J7o 1To-F2AbRlE = 1§ (ID:19), CYPI7AI A
AR b oM L, v o R RO ARG B I , 4 A &
PEAM A FE A, B v 38, PR A ACTH (FSH (LH |
TP T R SO R SR R AT, I AR
JRER AT T BEAG 5 42 /R U 2 L Rk B AR, I
T LAVIBR, 44 2o et o 178-21% ] it 1 &0 il ik =
3#(1ID:20 ~22) , &3 HSDI7B3 FER AL 4t &1
Bt Ho 2 50 h [ A2 [RIBRAH d , G4 H A i 4
PEAME SR SN UL, 5 A W % A B A, O BEPEAS O
ok VR R R B, AT AU R DD BR R K A
PEAMEFHER BT AR, R G 4 2 ME Z B RIBTT s 1
K2 B AEZ I —BIEIT . Sa-iRRFEL = 5 ]
(ID:23 ~27) ,SRD5A2 JEH 28748 #2451 5B 1, FH
ENTUNDLE - R AS G B SRR C o I R FR 2
HMEFHETEFR

TR AN UREEAAE 6 9] (ID:28 ~33) , Hfl]

ORI 2 B 52, TG o ) TR 5 4, T 03 A G
S5 AR SRR AR P I 2R 138 BB 5B K-
T/DHT J T/ e — 8 HOAE 1%, HCG 38 A& 1o 56 P
PEo Hor 58 S MEM R A BUREEGAE 2 41, 425151
2, 53 A UM AR SR A R R R 4T 2
SERLVESMEF AT B B IE AR SR 45 548, B
RAEZH—I8TT o 4 BRI FER AU AR L,
HMEFHAN , Horh 3 50 AR BEPR 97 s Hoar 1 4]
FESS PR Lo L B B P E AT S AL BT E R

T8 G K AT 225 4E (persistent miillerian duct
syndrome , PMDS)6 4] (1D ;34 ~39) , #L2x 4 5] 55 4,
Horp 4 {5 52 0 5 Ar 20 B 2, 2 X0 s 52 TR
FEE GRS i 9 A < SR T . DR B
FFJIE L st S P O3 s 4, DIDBAR 1 38 IR/ B R A BV
T ALEEAR

Kallmann ZE & 1iE 2 4] (1D.40.41) , #1214 51
BRI AN ZE EEIEEFT AR LR R
SPUMIKT s PROKR2 SERI 2878 1 5], KALT FEH 58748 1
i, BT /N LIRS 2 R IAYIT

Wi

Bifi 2 X9 R B AN B 4L, 46,XY DSD 92
Wi s e AWkt . BRIEIR & B S0 52 LT
REFBIESN, HEPLER A B T RE A Bk 2% B i ) IR
TKAF 255 IF e 20 %5 30 o 5 PR ARG 000 P 2
HCG J4% Je 43 e 0 52 i -5 00 20 S22 ] 5 2 A7
T FE AR A B AR XS Sa-id R B = R 178-F 2%
[ WA U = R i B2 WA — e (8, (H
LA R R TR AT 25 R . AL Bk A 2%
AR E P G 3540 4% CYPIIAL  CYPI7AI  HSDI7B3 .
SRD5A2 AR %5, A1l S B R & B B i &
B I E = o O] 3 s i R S AR i T
ISR o OB 52 LTS 2R 2R B AR 12 T T AR
HE PN AT ARSI, SR 2 B i 52 KPR AR LH
FSH F55 MIS A AS 256 BB $e sk R 5k v A7 7E
AU KI5 T AR (B 3A 780 i uE s 3=
HH R B AN 200 % ot K A8 20 SV A RV R i
BT EYIRA A

BUAb, 3853 S A PR R R AN 4 B3 o 1
TE KL LA BB 12 W (R 510 2 XS PR IR T 18 I N )
N S 7 L G Y = N 5 R 0 TS LER S )
PR EEALHA KB AR, 3 FlIRAG R AT A
e FROLTE RS 25 SR B TR — ) Sy A3 5 O B3 1Y)



I v UshRss 2019 45 3 A% 18 %% 339 J Clin Ped Sur, March 2019, Vol. 18, No.3

-189-

REUERE, 55— KB ARSI, G EE
B, ARSI AT AR E 2R 45X/
46,XY %A, 85 A ik 46, XY BRI iIE , A] RE 2
R ik B R 45XO 20 FR LU RAIG, i ARG 42 (W)
BT A0 8 i g o i A R A . AR 3 BIlR A1
PR B AN A BLAT A A i et A i £ RS A 2ok
U, 45, X T ASHERR AR 1) 55358 e 1) 7] RE

Xf 46,XY DSD fR 54T PR RRIE A5 I Al H AR,
HA YW EEAE IR R B AN 4 AR 8UHE IR B0 52
A G M A AN 0 T L A 2 B B2
WIEE A2 6 AT b o 5 A6 7 22O 1) 1) B
A, LAk st s P PR UR BB AL SO A o Y AR B
YA (T MR o I R A R AR VR A A
TR AG M DU BRI A (R AR N 22 L R R s Bk
VIBRPERR AFTE Y Yo (R ot 1Y) 2% SCPE Bt ( Turner

ZEAAE 46, XY BV AT AR RETERE T A
) S DU T BB PE IR . Bk =z A, hig
TR P D PR B T 28 1R I s, SR mT BB S R &
BHARE P, LAGE WIS s WA RE RS HH I s ) 75 VT o
AR 3 LR IR IR e, JC Tk R P R L =
IR X, e 27 LA DI B, L4 1 i 8 20— W U
MR R F A B EEAR SR A B A 1) P A AR
JRUBSE A, fHLXF 46,XY DSD 52 i &5 ol i i 119 5 4
A T AR HLVE PR Lot A BBOL, R UL
HIAVIBR S AL LA 1B AR s AR 1] 17 a- 32 AL
Bz BILH 2 G VI BR S8 AL 2, s FAG A R UL
As, EEXE CAIS JBL, IR MR E HEHZ )G,
DR Ay S8 U000 P14 T 38 25 ] A A Ay 38 R e 4
AR AT R 2 R AR T R . T
EE BT 46,XY DSD 2Iil&l it k2%

46,|XY
HCGH & R | T : ' ' Tk
At Sir=1 T/DHT N —
A wo IR T mrﬁ<lo.s
I 1 I 1 [
seante || wsrie || i [ || sms || worar || seete | mmean || seatt || i || Se-E | (17 -5
WA || s || A || oso || me || avng || meE || wkE || E2ma || Wiss || W5 || Eemk
i || sy || SRATE wRe || &2 || R || e 1 A=
& || & | | | | |
T T
AL (=) (=9 ) @y (=) (v I ) &) (=) (=) (=)
| ——
T gmn E[ﬂﬁ}%%ﬁt o
S e h ([, — || g
PR A i ||z ||
E3 || BEL
1 i i l
e worte || etk | [ sea
DSD Wk || mew | | BiE
*%& || &% || #&
| SRD5A2 17 B -HSD
Pl [arsm | [wsmmE] [ ] R T B

3 46,XY DSD 2 Wi
Fig.3 Diagnostic flowchart of 46, XY DSD

46,XY DSD 4k HME s A TPE 5 1IN E e L%
Hedpr Atk SR 1a] o P53 A RE /9 32 28 H b 2 i 1 51
YUE 518 E 19 P ) R 4 — 2, 5 O 1 i 1k £ B A
o RIFHE WS, & THEMIAE 2R8I R
PEAT A LT, AR IE W TR RER e B H
REST HEMR AL IR B 45 Fh i e B 2 8, I 4545 A8
LI SRR DL TR o [ B 5 A LA EE,
RZHDSD H ik 2 5 T MR E 1 o i 9 1
WAk BB R o 7 DR S A TR SR A TR
W, T B R S R L b SR S R i AR G
ENDY Vs G2 T

XU S AU 2K 23 ik A ) TR A8 7R A 258 B Ak
LR A FE A% B 55 Ak, S AE 55 D5 R . AR
il PMDS f8 L5k A i 8 B 4 A A XU (G
AEER 3%~8% ) , LA T 22 LI E TR g [R] i 1)

B T ) QA 5 4, H B Rk e B RS A, AN A
L E S 2 AR, B Sa-R FEEEZ 1781525
[ib] B A A B i (3 1Y) ik =\ NRSAT 5877 1y R 43
iR 2 T AN B TR A S R N RO 4 2K LT B Y
SO E: S R AN~ 011 12 ER i 1 b
P, NALW T B R 2 R AT U2 5k
SE R FRREAT S ARG 51 P 4 i 5 2% PASO
SREFE = S 17 o524 Bl i = 58 LR 520 5 B Bt
B, e e MR A R B T S A R
JE HESCER BN X T B R I R T, e i 4
PEPES . BEASTRAY BB A VIR & B AL,
HAT SHRETT a8 95 Pk ), S AU e 28 B 4,
AP P e R SR, B R P R A ) 5 S L
BER B LA R I 25 P 28, 7T 45 BB P PR AR DD 5
PE B REEE TR S I RE B /N N AN F R R



-190-

HaBE/NLSMEZE 2019 45 3 A% 18 %% 319 J Clin Ped Sur, March 2019, Vol.18, No.3 ||| | |

THOLCRAAAE TS ) VEFHIREF1E Z N R IR E
A 8 BB LA 4 I RE R4 SR =B 2
R o PE IR K T A 4 JOUAF (e VA A A B e
Prader II ~ M 2%, HCG 3k 150 45 2 b oy BHE 5
TR B ZHFRIE AL ET)
SFEZ2 TN Z M, R s Ve 42 PR VIR &
BRI 598 T 5 BE 3 X 5 TR B A W 3 7
WZ KRR T M. RIS NRSAL 878 (58 70
KBEARILERM A LA A LB, Frik, R
Ja i AL S O FRRA T OB R S T UL
B,

Zi BRIk TR i 2 46,XY DSD A7 I ¢
GENR SARE el 6 N N Y Ko Y A = KRN
E%ﬂ%@}ﬁf B R O B 1 A5 22 07 T DY R

A e E, L RO BEUR 7 0 i 52 80 AR i 80 O Ml
Eﬂﬂi INEFEWLE R, &iFiEEILA
O SRR, B S P47 AN Al 300 i) PR R D R e s
AR TR o AN, A EAE E N S 2 b B4
AR 2 0] R A T A 20 O BB DT, AR R
FFHEST 46,XY DSD 2745/ o

1 Lee PA,Houk CP, Ahmed SF,et al. Consensus statement on
management of intersex disorders. International Consensus
Conference on Intersex[ J ]. Pediatrics,2006,118 (2) : e488 -
500. DOI; 10. 1542/ peds. 2006-0738.

2 Hughes IA,Houk C,Ahmed SF,et al. Consensus statement on
management of intersex disorders[ J]. ] Pediatr Urol,2006,2
(3) :148-162. DOI;10. 1016/]. jpurol. 2006. 03. 004.

3 Gobikrushanth M, Purfield DC, Colazo MG, et al. The rela-
tionship between serum anti-Miillerian hormone concentra-
tions and fertility, and genome-wide associations for anti-
Miillerian hormone in Holstein cows [ J ]. Journal of Dairy
Science,2018,101(8) :S0022030218303990.

4 Nataraja RM, Yeap E, Healy CJ], et al. Presence of viable
germ cells in testicular regression syndrome remnants: Is

routine excision indicated? A systematic review[ J]. Pediatr
Surg Int,2018,34 (3) :353-361. DOI: 10. 1007/s00383 —
017-4106-0.

5 Wolffenbuttel KP, Hersmus R, Stoop H, et al. Gonadal dys-
genesis in disorders of sex development; Diagnosis and sur-
gical management [ J |. J Pediatr Urol,2016,12(6) :411 -
416. DOIL: 10.1016/j. jpurol. 2016. 08. 015.

6 Deans R, Creighton SM, Liao LM, et al. Timing of gonadecto-

my in adult women with complete androgen insensitivity syn-

drome ( CAIS) .
[J]. Clin Endocrinol ( Oxf),2012,76(6) :894-898. DOI.
10. 1111/j.1365-2265.2012. 04330. x.

7 Fisher AD, Ristori J, Fanni E, et al. Gender identity, gender

patient preferences and clinical evidence

assignment and reassignment in individuals with disorders of
sex development: a major of dilemmal[ J].J Endocrinol In-
vest,2016,39(11) :1207-1224. DOI;10. 1007/s40618 -016
-0482-0.

8 McCauley E. Challenges in educating patients and parents a-
bout differences in sex development[ J]. Am J Med Genet C
Semin Med Genet,2017,175(2) :293-299. DOI; 10. 1002/
ajmg. c. 31563.

9  Witchel SF. Disorders of sex development[ J]. Best Pract Res
Clin Obstet Gynaecol ,2018,48(1) :90-102. DOI.10. 1016/
j. bpobgyn. 2017. 11. 005.

10 Sobel V,Imperato-McGinley J. Gender identity in XY inter-

sexuality[ J|. Child Adolesc Psychiatr Clin N Am,2004,13
(3) :609-622. DOI;10. 1016/j. chc. 2004. 02. 014.

11 Adachi M,Hasegawa T, Tanaka Y ,et al. Spontaneous viriliza-
tion around puberty in NR5A1-related 46,XY sex reversal
additional case and a literature review[ J ]. Endocr J,2018,
65(12) :1187-1192. DOI:10. 1507/ endocrj. EJ18-0218.

12 Bramble MS, Lipson A, Vashist N, et al. Effects of chromo-
somal sex and hormonal influences on shaping sex differ-
ences in brain and behavior: Lessons from cases of disor-
ders of sex development[ J]. J Neurosci Res 2017,95(1-
2):65-74.DOI.10. 1002/ jnr. 23832.

13 Meyer-Bahlburg HF, Baratz Dalke K, Berenbaum SA , et al.
Gender assignment, reassignment and outcome in disorders
of sex development: Update of the 2005 Consensus Confer-
ence[ J]. Horm Res Paediatr,2016,85(2) :112-118. DOI;
10. 1159/000441386.

14 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.
DOI:10. 1159/000441975.

15  Mouriquand PD,Gorduza DB,Gay CL,et al. Surgery in dis-
orders of sex development (DSD) with a gender issue: If
why ,when,and how? [J].J Pediatr Urol,2016,12(3):
139-149. DOI; 10. 1016/j. jpurol. 2016. 04. 001.

(%A% 8 #7:2018-12-23)

A5 AR T, BN X1 8%, 4. 41 ] 46,XY
R T S W RS T [T ] RN LA,
2019,18(3) :184-190. DOI; 10. 3969/]. issn. 1671 -6353.
2019.03. 005.

Citing this article as: Li XY, Yin XM, Liu X, et al. Clinical
analysis and genetic screening of 41 children with 46,XY
DSD[J].]J Clin Ped Sur,2019,18(3) :184-190. DOI; 10.
3969/j. issn. 1671 -6353.2019. 03. 005.



