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[ Abstract] Sa-reductase type 2 deficiency is an autosomal recessive disease caused by mutation of
SRD5A2 gene. It is one of the major types of 46, XY disorder of sex development. Deficiency of 5a-reductase
type 2 will block the conversion of testosterone into dihydrotestosterone ,leading to dysplasia of urogenital sinus.
It is difficult to be diagnosed due to the diverse clinical phenotypes from incomplete virilization to complete fem-
inization. Children raised as females may show signs of virilization at puberty which brings them gender anxiety

and decreased quality of life. This paper reviews the pathogenesis, clinical features, diagnosis, treatment and

prognosis of 5 a-reductase type 2 deficiency.
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MR E S5 (disorders of sex development, DSD) &—2H
S RVES A P RR A T A R R 25 R B R IR, S o
A5 2 B (Sa-reductase type2 ) it Z i & 46, XY DSD 1y 3=
FRMZ — So-iR I 2 FIEZ 0 1Y A HLHR BT T Sa
R Z 51 2 S (testosterone, T') e 4k Sy — %0 S ( di-
hydrotestosterone , DHT) 35 #2372 BH., i IR e B0 T B AL HE IR T
2 NHIZE BASESE 2914 46, XY DSD (19 7%~25% . BUAL
Hazih MG B LR T .

— RIE L

ENRIEIR A BRI 6 J,46, XY F146, XX IRREREA 1]
B B A B AL RE . IEIREE 6 ~T7 M, Y Je s

WRIERE 1A Y 3 R G pe 5 X ( sex-determining region Y
gene , SRY ) 1755 JFUG P 3008 T DX 0 4 A0 T i 52 S 4 ML
TR B %8 14 ( mullerian-inhibiting substance , MIS )
A TREIRES 8 ~ 10 iR Ak, #EPRHE 9 ~ 10 Ji, SRY
5 A B 5] 0 B S5 AT FSU S LI B A0, G D Y T 2
PEF AR ALTE 2 RS N9 SRS R s L 7
So-iBJEREFAME TR T B4k DHT, TEE0RES 10 ~ 13 Ji4e
PEPRAEBH S T 0 LRI IR SR 5 AR FE 45 1 SRS KOE A
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TR IR BT , DR A B 5543 S0 IR L P bR AN R B

MENA 3 FpZEA Sa b J5HE (Sa-reductase, Sa-R) , H:
AL Sa-R1 K Sa-R2 DLk 5t B 4 A 11 ( dihydronicotinamide
adenine dinuclectide phosphate, NADPH ) & 33 44, ¥ T %5 1k
i DHT, Sa-R1 Hi0iF Spl5 Y SRDSAT B[R 4ty , AR 5 —
TEVETE T IE (AR AE 5 A B R i 23k, T B R A e AR AR 5
R FELE R 2K, 5a-R2 HHALF 2p23 1Y) SRDSA2 K [H 4
ity NG L T 2o AR v FE A 0 R SRR 2L (TS AR L B 52 SR 2R
B AR K596 st L BURE TR /NI — R 5
IS AL A S i kA EE R T SRDSA2 278 &
HS5a-R2 HZ 5,

SRDSA2 JEE & 5 MR T4 DN E T, BRI &
B 100 £ FhAS [5] 59 2o 14 28 4% (human gene mutation data-
base, hitp://www. hgmd. cf. ac. uk/ac/index. php) , 2745 FH
WIS PRI T 254 77 i NADPH 45 425 A 5 el 583 1 7%
P 3 Fh Oy B Sa-R2 I IEH LAE, 7E R ER 73 28 B 0F 58
R BT g i PR Y — SRALRH DG, RV AE 45 A R 4l 7
SR WATAFAE SRR AL, AR Ml | RO R
AR AR AL AR, U p. Gly34Arg il p. Asnl160Asp £
WL EIL, p. LeuS5Glu 2 0L F - H I & )L, p. Glyl83Ser
ZRFEFEILS . SR, b5 al fett 2 B g A
H—E M, 2019 4, —Ia 7 190 il [ 8L 2 o if
FERIN, TR p. Gln6Ter F2 24 i Fifr v bRIE T 2L,
T LR p. Arg227Gln F2 B4 v o JRal T 2L L " .

7 32

HI T So-id J5i 2 BB 2 0 LR LI SR B AR GE
SRR KA IR BB PR, DHT 52 4k 2k 5/
FAAE BUR LR N BA S AL A R A A B TSR
FLOME T AR RA AL, DA S8 2 AR 58 2 Lo AL B ] L
Mo —TRFFELRE T 256 4] So-ik J5iG 2 Rk = iE B LB
L, H 66, 1% (169,256 ) 1) LA I 35 8 R =i/ B 2%,
39.84% (102/256) 1F) /B JLEEA AS R FE B R T 24,19. 92%
(51/256) I LA B0 s 8L Be 52, 58 42 05 MR AL R AU
7.03% , S AL FRAL G 3.90% ), — T 44 A 190 4
[ S AR B A e T A8 LB ISR 3, DRIE T 4 Ry s i LY A AE
SHERIR L , (5 66. 32% (126/190) , o vp B aifh JROE T 3¢ 5
18.25% (23/126) , JRIE T ZE/NHIZE JRIE T 20 B2 IR
BN N ZE R B 43 515 50% (63/126) (4. 76% (6/
126) .26.98% (34/126) ; TLIRE T 2 H L &4 33. 68% (64/
190) , Horb/N BT 25 (RS2 P /NB 25 B S 0l 73, 44%
(47/64) 21.88% (14/64) 4.69% (3/64)" . fek K% F
JITE, —TEF X 571 5] 46, XY DSD 8L i B i BF 58 K B,
DSD S8 L& @K T 13 [l L2, H HCG WUk 5250 K2 22
MR L B AR T BN AP L, R T AE B A K R i 1 7
HE AR o T ] B I A T
figE i ZAEA K T 1 (insulin-like growth factor 1,1GF-1) f#) 7k
-, DHT XA AR F W AR N o 55— U X 141 4] Sa-if
J it 2 YA 2 0 LY A IR R B, HOLTE 2 2T,

HIFAA T KPR 48 R, B v 49 4 B2 B R LR, 1 %
T A SIS A KT B T AT, 7 IE 1 19 B v T e 5l

LR B R B m AR

So-iRJREF 2 B Z 6E BT IEE AT FI S T
SRR AT IR BRI, LUK Sa-R1 FEEA 5 2% B RS )
FRgkmaRIE LM DHT WAHR T &, 4% L IR KR
FEL, BUI 23 PSS PR B Ak, inAs 7 PSR sE
WA, 77 i HE R PR X T L EEA T A P A T ) 9 s A A

S RS KSR ML S R, i

AR BRSO 22 AT DA 55 Mtk A fm] , 42 Lo R4 3%
14 58 LAE 77 A5 L B 1) A SR AL 2 Mk S 5 4, 48 % ~ 63%
1) LSRR AR S B B R ARG .
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XFFA 46, XY DSD ZE % s i jil i 75 R 4 A BLAM A= 5
e A SAI R R L, T AR IRES 12 RS 2EAT O P i A A
(noninvasive prenatal testing, NIPT) . 3 33 Jl B0 0 5L 800 B 5%
SN, 43 B rh A A% 1A LT iR LR U R B R, X 1
R SV T BT 255 98 % ~ 99% , ik ] T4 T 58 A T Ak
EAHURLE S 1E (complete androgen insensitivity syndrome,
CAIS) A e tafhk 9p LG oS pom '

X7 AR ST A DGR I (Y 5 o3 Ji i 2 2 e = o B
VIR TR R EREN R D& A VR e S TR S =R
HMFE ARSI WAEARJS 6 ~ 36 h SEE AR T R i )
B2 (anti-mullerian hormone , AMH ) 7£ N ¥ 52 ALFH S i &
AP AE , LA S2 AL AR I DI RE . TE /NI B B
(PEJE 15 d B3 A, F il - e - PERaat T 8 & 80s
0, AT TP R KT LA S S R s DRER &
BAS R CHNPERR & 75 AN 22 SUME R & Uk ) 3 QHER %2
PRIRBE (AR A BURERBAE) 5 OT AR R (4 Sa-id
R 2 AU Z E, R T IR 8T &, DHT AT FEAIG, T/
DHT (9 A THE) 2 o {EREF R L, 11T Sa-R1 ZERFIE K
A= 5H 5 R Rk 22k, ABL IS DHT ) 4250 155, DRt g il
Bk JLE 3k SRD5A2 3R 434 AW RGIZ 18T

H1 7 DHT ZER A 7K BAIG, HLAR 2 I E 5 ZAF7E 28 X
S 0 TR RO A €3 — 50385 125 (liquid chromatograph
mass spectrometer, LC-MS) #£47 DHT 5€ 54087 : X1 F 3 A %
TR B L, o T ME SR JE A (B K A WY, 5 2R AT
HCG #Z1A8, LAKAH RS0 T 1 DHT P o 25 gk
JUI SRDSAT B A B B3R FI AR 43 T %462 DHT, A 6 F
UNFARTRIL @ LA 8.5 AESy T/DHT 1) 8 K (i L) st
2. PRI, 5T T/DHT () #OBT (L SCHRARGE A — 8. L1
TR A 85 Bl LM Z o R, /NE R B L
L1 8.5 Yk T/DHT #R i, U 4 92.9% (13/14) ;5 %K
AT JL# LA 10 128 T/DHT B, Uy 89. 7% (35/
39) s HAEWLELL 17 /25 T/DHT #RIKiHE , HU s y 100%
(5/5)1" . MeAh, Ead M3 - ik (gas chromatograph
mass spectrometer, GC-MS) 47 JR 2% [& £ 43 #fr ( urinary steroid
profiling , USP) 4625 % S5 18449 s 7T 1367 Socc i 500G 2 70



- 86 - WRBRANLSMEIZE 2022 4 1 A% 21 %5 18 J Clin Ped Sur, January 2022, Vol.21, No.1 ||| N

BAZ e, A>3 IR0 LS Berra %R 3L S oL K TR
PU & JZ i B ( Sa-tetrahydrocortisol , 5a-THF/ tetrahydrocortisol ,
THF) 21 So-iR JEEG 2 B 2 0E (19 R Ul 90% |, H: S B/
JH LSRR ( androsterone , A/ aetiocholanolone , Ae) \Sa-PU & 7 Jfi
Jiidl/ DY & Bz 5 Bl (5 a-tetrahydrocorticosterone, 5a-THB /tetra-
hydrocorticosterone , THB ) 2 Wt 5a-iA Ji il 2 %4 Bl = E 119 2R %
JEXI R 100% , I X A/Ae < 0. 67 19 8 JLIEAT 58 BB A
W fH Chan % BFSE R B, Sa-THE/THF (I FE So-if
Ji it 2 Ui 2 RE B LRI T O AR TR L R e
i 100% . USP AR TF I35 DHT 2 W7 So-i 5 2 R Bk = i
P18 2 BHURE S 8 AR 2R A SR VR I IR OO0 473 1 4 8 5 8 5 R A )
iz, X FAMEST fr e AR L, b T iR S
TEAER IS, WG L MR KO, D T At 2 1 )
W, S TR R 220 75 45 30 I R P 2 s 25 1L IS 7 LA 4
T IR R B AR

(LRI

L APAh S o-I8 J5E 2 BY k2 RE A PPAL e 25 % R i Prad-
er SR, ARAE SM I 95 PR AR B K BB 5 PR T A R
JE KB A= BE A% 43 O Prader O 9% (4530 1E W AP L) =
Prader 5 2 ($Z2351E % BESMIL) 25 6 G, /5 R P50 43 i )2 T+
RIS o HIFN 3371 200 10 N A= B B AHOCIEA
JTAE ok £ % A0 38 B M 4k PF 43 ( external masculinization
score , EMS ) X [ 25 B RE Rl S PR /N 28 RO FAL R R
L LA IR S AAAE AT R VAN, 2 (B AR S Ak
TR MRSy, EMS AHEL Prader 43 2058 %W, X T F AR5k
o MUE B EA 45 ) L O BT T AT SR IR RS
Zfj i 2% (pre-school activities inventory , PSAT) #E4TPEAS , M7 Sa-
IR 2 Bk 2 RE B LZH 385 5 X BREH A0 B 4200, HL
Foe B SR A SR S o3 SR 2 T ik 2 0 R OLRY B Ak
1 Ry A3 50 B 28 T IR PRSI CATS 20 eS8 R PR b A e ot
341 (congenital adrenal hyperplasia, CAH) 41",

2. PR ATC ME R A BCH 2R 8L KA UL N o R
A INJLMAIRAMERBE AR L0 3 B AR A AL W T 2 443 ) SR Ak
PRE R T B LRI, AR A4k 2 SUI s 5 RIE (A S
SRR, BT A E G &R 0 T RARAE, I dR KRR B AR B
WHERAETTREN' ™ . A2 21 HEAZAT, X4 T 46, XY DSD UL
PERN 53 e FE T A I AR 58 g8 R B I O (H B B o
W], TR HMEFE w55 LA AR BE ey, 7 il M OR SR EE X T
T B PEME DA TR] B 52 el 8 A2 IS e R 2 8 slUE KRR
XTI I B A R A 5 > o i 2 o X S i J5 I 2
R Z JEAIDRAE FE70, 6 He o MEPE A S , 50 012 Tk
JEATERALPIBRAR , 4 IR TR IGYT s U IR 2 W, 75 4 0
MEVSCER S, IS AL R LS R 2 W, i L E
L0 ™ T P ) £ O, TR AT PR I B S TR YT X B
OB RS BRI . BRE E sk B SR .

3. WEERBIRYT LT ARIGYT DSD FARIABYT Y H A
16 . OF A FH AT DI AR LS IESS ; @R ATRRIR f Ak
TBAEAE T AR T 3 GRRAR I IR AR FH 2R G0 ik 51) 5 5 % W6 IR 3R 48

(5 (PR ZR IR TR R AR5 ) s @ISR T B W 4ot 9 ek
B AL s OREARIERR MR 9 R 5 ©FEHEAS A Bkt 2
PSR 5 DI BRASAIME R A R B ; @SZBLAL R
TERAERAS TSR % Ty

X T4 B0 5o J5UG 2 70 B 2 A8 8L, B 76/
HARMEH)E (B H A 6 A~ H g, Lhlt g xt /NG 304+ 3%
DR A B = 970 B AT ) T A 8 237 A8 HE A
PEFEARAE K 1 AN It B 2 % 9 25 Sk M AR R 15 1A 5]
FARNRME, B P2 MR T A E] 10 mm LY & R
JULPA 585 1B T (45 200 ~ 500 myg) 8§ Ja ¥ i & DHT ¥
JBE(0.2 ~0.3 mg + kg™' - d7) AR HEAMESE BB AL R E .
TESEVAIT 6 /N H IS B 28T it ime K B, (R R S 1 3 L.
R, Babu 45 X 200 il LT RELX R TFSE K
BRI T VAT 5 25 K B e 25 3k 9 13 1 S 4 g J UL
PEAT A PR 9 | PR B e A | 25 3k UTT 45 9 R S 1Y)
RN 17.9% , FHFARRN 11.5% M T R ITME )T
2 ) G BT 5 5 KX T 25 O i B B s T R AT I
FIRITHIXT RRAL(91% vs. T8% ) o a7l T HARIBIT I RIE
FOAEAE AR AL LT A 0 IR AT
X T IRY7RBCRA 050 8L, 7T 3R il DHT $EJ5E 3497, DHT
A T T A6 SO %, AT (e HERI 2 Pk K, AR 5| i
PERE B SR T S5 R BB, H AT R 5 BRI B Bk 0 R U
. DHT b A Mfe HE i KIS AT 4 7 T 05 S KREAR FI
KB EBEIRETE . FRTESRE Gy A 2 Ayr R, W)
B WL T DHT R 8%, 188 R 67 S5 1525 3 A H Fibti 47
TR AR RIL 2 AT B 2 B R R AT
TR, ST W [ E AR5 B OB AR R AT

X TRV R 9 UL, EEUE R LY B R 5 4
B9, LU T R AR IE PR S M A BRSSPI, 10 ~ 11 % i SR
INF R R BRI R BLE R M E A, AL R E 5
JUG L 0. 625 ~ 1.25 mg/d F MR Z H5e0a)7 o 1L
TR A A B B R U 5, 75 000 17 38 R%
AR IEHEAT AUV , B 7 AR I 9 S 14 % 2 [ i AR ARG
A R R 19 2 2 KR o S oo SR 2 T80 e 2 A L AR P A A
TR EAE o 78 Abact 2 PRI — TR Z LTS,
85 A 25 i Lo PEAE R, #e L MR IR 1 25 A 14 4]
(56% ) H:32 T SMPERRIIBR A, Foeb 11 (9] g 1 FBE v P, 3
19149 16 P P A5 9 BERG: 5 7HE BR E A a

F)/

46, XY DSD B F VA= 1 S A B AR T 1E 3 AR, HL
KRG HFIERAE . Costa 257 X So-i J5U 2 Bk Z 5 8
BTG R B, 14 il 500 #e o VE P 35 W0 H AT O 4 o v
SHERIBER B A 10 GIE S AE, Horb 9 Il B 44
B, R A B 2K P R 006 L I S e 6 ) B {H
EZ G EIORCYIdiURS UL & WLk SWNER . by o] GE S
JE TFARGERICW BB 5 535 14 Gtk o vEE R KR
BE 3 HIT LB RHNAT ST, A B RS
B AL B, (EA At S e 2o, FAT 10 1A
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A HE D B B, B So-R2 AT REXHRS B4 14 2 KAk R
FEAEM . S JFEHE VR E 8/ 85 A 7 R T )
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SR, BEAE N 46, XY DSD ML J5 S W i T2 )y [ 2 —;
X F B4 L, SRDSA2 JE R A3 HT AR 1 1632 W 7 15 5 IR
SIS IS 5 P B 57 , AT AR A5 B 4 19 2 3% ik
HA LT R TR,
FIEZE A AR 25 g
EERBAR SOOI, 16 S04 RIR S I T i
SCIHE AT R KT

2 % x #t

[1] Gui BH,Song YN, Su Z, et al. New insights into 5a-reductase
type 2 deficiency based on a multi-centre study : regional distribu-
tion and genotype-phenotype profiling of SRD5A2 in 190 Chinese
patients[ J]. J Med Genet,2019,56 (10) :685-692. DOI: 10.
1136/ jmedgenet-2018 -105915.

[2] Cheon CK. Practical approach to steroid 5Salpha-reductase type 2
deficiency[ J]. Eur J Pediatr,2011,170(1) :1-8. DOI.:10. 1007/
s00431-010-1189-4.

[3] Guerra-Janior G, Maciel-Guerra AT. The role of the pediatrician
in the management of children with genital ambiguities[ J].J Pe-
diatr,2007,83 (5 Suppl) :184-191. DOI:10.2223/jped. 1706.

[4] Costa EMF,Domenice S,SirciliM H, et al. DSD due to 5a-reduc-
tase 2 deficiency-from diagnosis to long term outcome[ J]. Semin
Reprod Med,2012,30 (5) ;427 -431. DOI; 10. 1055/s - 0032
-1324727.

[5] Avenda OA,Paradisi I, Cammarata-Scalisi F et al. 5-a-Reductase
type 2 deficiency: is there a genotype-phenotype correlation? A
review[ J ] . Hormones,2018,17(4) :1-8. DOI10. 1007/s42000
-018-0013-9.

[6] Di W,Hui C,Gong CX. Physical assessment and reference growth
curves for children with 46 ,XY disorders of sex development[ J].
Pediatr Investig, 2017, 12 (1) ;16 -22. DOI; 10. 1002/ped4.
12010.

[7] Zhao X,Song YN, Chen SK, et al. Growth pattern in Chinese chil-
dren with 5a-reductase type 2 deficiency: a retrospective multi-
center study[ J]. Front Pharmacol,2019,10,173 -182. DOI; 10.
3389/fphar. 2019. 00173.

(8]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Khorashad BS, Roshan GM, Reid AG, et al. Childhood sex-typed
behavior and gender change in individuals with 46, XY and 46,
XX Disorders of sex development: an Iranian multicenter study
[J]. Arch Sex Behav,2018,47(8) :2287-2298. DOI.10. 1007/
s10508-018-1281-9.

Mendonca BB, Batista RL, Domenice S, et al. Steroid 5o-reduc-
tase 2 deficiency[ J . J Steroid Biochem Mol Biol ,2016,163 :206
-211. DOI:10. 1016/j. jsbmb. 2016. 05. 020.

Richardson EJ,Scott FP,McLennan AC. Sex discordance identifi-
cation following non-invasive prenatal testing[ J ]. Prenat Diagn,
2019,4(4) :339-349. DOI:10. 1002/pd. 5184.

Zelig CM, Knutzen DM, Ennen CS, et al. Chorionic villus sam-
pling, early amniocentesis, and termination of pregnancy without
diagnostic testing: comparison of fetal risk following positive non-
invasive prenatal testing[ J]. J Obstet Gynaecol Can, 2016, 38
(5) :441-445. 2. DOI:10. 1016/j. joge. 2016. 03. 006.
Wisniewski AB, Batista RL, Costa EMF, et al. Management of 46,
XY differences/disorders of sex development ( DSD) throughout
life[ J]. Endocr Rev,2019,40(6) ;1547 -1572. DOI . 10. 1210/
er.2019-00049.

Shiraishi S,Lee PWN, Leung A, et al. Simultaneous measurement
of serum testosterone and dihydrotestosterone by liquid chromatog-
raphy-tandem mass spectrometry[ J ]. Clin Chem,2008,54 (11) .
1855-1863. DOI:10. 1373/ clinchem. 2008. 103846.

Abact A, Cathi G, Kirbiyik O, et al. Genotype-phenotype correla-
tion, gonadal malignancy risk, gender preference, and testoster-
one/dihydrotestosterone ratio in steroid 5-alpha-reductase type 2
deficiency;a multicenter study from Turkey|[ J]. J Endocrinol In-
vest,2019,42(4) :453 -470. DOI: 10. 1007/s40618 -018 -0940
-y.

Berra M, Williams EL, Muroni B, et al. Recognition of Sa-reduc-
tase-2 deficiency in an adult female 46XY DSD clinic[ J]. Eur J
Endocrinol ,2011,164 (6) : 1019 -1025. DOI: 10. 1530/ ¢eje - 10 -
0930 ]

Chan AOK,But BWM, Lee CY et al. Diagnosis of Sa-reductase 2
deficiency; is measurement of dihydrotestosterone essential? [J].
Clin Chem, 2013,59 (5) :798 -806. DOI; 10. 1373/ clinchem.
2012. 196501.

Walter KN, Kienzle FB, Frankenschmidt A, et al. Difficulties in
diagnosis and treatment of Salpha-reductase type 2 deficiency in a
newborn with 46, XY DSD [ J]. Horm Res Paediatr, 2010, 74
(1):67-71.DOI.10. 1159/000313372.

Cools M, Nordenstrsm A, Robeva R, et al. Caring for individuals
with a difference of sex development (DSD) :a Consensus State-
ment[ J]. Nat Rev Endocrinol ,2018,14(7) :415-429. DOI 10.
1038/s41574-018-0010-8.

FRHE , 22562, E 0. So-if JEURE 2 B il 2 A 19 1 R A 50 P
[J]. EPr LRl 28,2018 ,45(11) :860-864. DOI . 10. 3760/
cma. j. issn. 1673-4408.2018.11.011.

Chen Y, Li RZ,Wang X, et al. Hotspots of clinical trials on Sa-re-
ductase 2 deficiency[ J]. Int J Pediatr,2018,45 (11 ) :860 -864.
DOI:10. 3760/ cma. j. issn. 1673 -4408.2018. 11.011.

Batista RL, Indcio M, Arnhold 1JP, et al. Psychosexual aspects,
effects of prenatal androgen exposure, and gender change in 46,
XY disorders of sex development[ J].J Clin Endocrinol Metab,
2019,104(4) :1160-1170. DOI;10. 1210/jc. 2018 -01866.
Mouriquand PDE, Gorduza DB, Gay CL, et al. Surgery in disorders
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.



- 88 - WRBRANLSMEIZE 2022 4 1 A% 21 %5 18 J Clin Ped Sur, January 2022, Vol.21, No.1 ||| N
[22] B, HAE,ZOK), 5. 46, XY 8 5 AL A 448 BH 19 55 nol Metab,2010,24 (2) :243-262. DOI;10. 1016/j. beem. 2009.
I I BRI ] R/ LSRR SR 5,2019,18 (3) 196 - 11.003.
201. DOI:10.3969/j. issn. 1671-6353.2019. 03. 007. [29] Khorashad BS, Aghili Z, Kreukels BPC, et al. Mental health and
Mao Y,Xia M, Cai YC, et al. Masculinizing plasty in 46,XY se- disorders of sex development/intersex conditions in Iranian cul-
verely undervirilized genital[ J]. J Clin Ped Sur,2019,18(3): ture : congenital adrenal hyperplasia,5-a reductase deficiency-type
196-201. DOI:10.3969/j. issn. 1671 -6353.2019.03. 007. 2,and complete androgen insensitivity syndrome [ J]. Arch Sex
[23] Sircili MH, e Silva FA, Costa EM, et al. Long-term surgical out- Behav,2018,47(4) :931-942. DOI.:10. 1007/510508-017-1139
come of masculinizing genitoplasty in large cohort of patients with -6.
disorders of sex development[ J].J Urol,2010,184 (3) ;1122 - [30] Godfrey LM. Mental health outcomes among individuals with 46,
1127. DOI.10. 1016/j. juro. 2010. 05. 022. XY disorders of sex development: A systematic review [ J ]. J
[24] Babu R, Chakravarthi S. The role of preoperative intra muscular Health Psychol,2020;1359105320909863. DOI; 10. 1177/13591
testosterone in improving functional and cosmetic outcomes follow- 05320909863.
ing hypospadias repair: A prospective randomized study[ J].J Pe- [31] Hadzselimovic F, Dessouky N. Differences in testicular develop-
diatr Urol,2018,14 (1) :29. €21 -€26. DOI; 10. 1016/j. jpurol. ment between Salpha-reductase 2 deficiency and isolated bilateral
2017.07.009. cryptorchidism[ J]. J Urol,2008,180(3) : 1116 -1120. DOI. 10.
[25] Surampudi P,Swerdloff RS, Wang C. An update on male hypogon- 1016/j. juro. 2008. 05. 063.
adism therapy[ J ]. Expert Opin Pharmacother,2014,15(9) ;1247 [32] Kang HJ,Imperato-McGinley J,Zhu YS, et al. The first successful
-1264. DOI:10. 1517/14656566.2014.913022. paternity through in vitro fertilization-intracytoplasmic sperm in-
[26] Xu D,Lu LS,Xi L, et al. Efficacy and safety of percutaneous ad- jection with a man homozygous for the Sa-reductase-2 gene muta-
ministration of dihydrotestosterone in children of different genetic tion[ J]. Fertil Steril ,2011,95(6) :2125-2128. DOI;10. 1016/j.
backgrounds with micropenis [ J ]. J Pediatr Endocrinol Metab, fertnstert. 2011.01. 121.
2017,30(12) :1285-1291. DOI;10. 1515/jpem-2016-0400. (%A% B #1.2020-05-12)
[27] EE, RERE, sV, 55 MR H i &I B IRGE T
BURIIIYAASCHT LI ]. i/ LS RE K 201940 2sr 51 AR - L, SKE P SIS 2 TR0 2 0 (91290 1
(4) :337-340. DOI:10. 3760/ cma. j. issn. 0253-3006. 2019. 04. JEWFSEHEELT]. I /N JLAMRL 2= 75 ,2022,21 (1) ;84 -88. DOI
011. 10.3760/cma. j. cn. 101785 -202005008 -016.
Wang CX, Song HC, Zhang WP, et al. Efficacy of urethroplasty for Citing this article as: Wen X,Zhang WP. Research advances in the
disorders of sex development with concurrent severe hypospadias Fevats ondl ek of Sermdaies e 2 deidomm ], G
[J]. Chin J Pediatr Surg,2019,40(4) :337-340. DOI. 10. 3760/ Ped Sur,2022,21 (1) :84 -88. DOI; 10. 3760/cma. j. cn. 101785 -
cma. j. issn. 0253 -3006.2019. 04.011. 202005008-016.
[28] Mendonca BB, Costa EMF, Belgorosky A, et al. 46,XY DSD due

to impaired androgen production[ J . Best Pract Res Clin Endocri-

< AT bl s -
ERFAREEZRSEHVLEN

EARFECENEFARNMATAZ RN A TR AALNECRTAHAEACEANAARE
AR AR DAARERT RN ENEMERARS GURALHA R WBERE R B G R RHER
R EFRLERRMARCERAERF AR BN T . ARGERF AT —LERZTRETFHAEFA
REpBER, HHERELARAE, WBIHEE Hit o REER BEEES, XBTAKESHA
FNAEEIMELU TEFRARE R, ERMIREHA RN I ENE R EZ N REIT T, TR
BERFRARERRE, ZEMARSSERFREANTETFFRWEL T ERBEAR BN K Z
XA TR FIREE AT ER S R EERE, RERARARN A KT H .



