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H E

H H): TR 2 BUERITE A7 7E 20 2 AR PP B B (central precocious puberty, CPP) 2 H (S 2 Wt fH
RERE BB I 2 E 75 BB ST 78 2 WS M B A 2 1 B4 i B 78 8 (body mass index, BMI).
‘B % ¥ (bone mineral density, BMD). ‘& # . fliFE/AMR. Z B DA KA A4 B (bascal luteinizing
hormone, B-LH). JP¥I#|¥ X (bascal follicle-stimulating hormone, B-FSH). & XHEAKET1
(insulin-like growth factor 1, IGF-1). R&EFERHAEKE T4 EEHA3 (insulin-like growth factor-binding
protein 3, IGF-BP3). 22 (testosterone, TES). M W% (estradiol, E2). ¥ FE S S K H (sex hormone-
binding protein, SHBG)- FE{£JAF & (pituitary prolactin, PRL). AZREE(R 4 IREZE (human chorion
Gonadotropin, HCG)F 5k . iR1E A {2 14 IR ¥ F B3 (gonadotropin-releasing hormone, GnRH)
R RIS R ACPPARBIA) KX RA, SR AR IR PRER. P SMER S N AR
LWL G55 FE786I & B GnRHE R XA PE5641(56/78, 71.79%), BitE2241(22/78, 28.21%).
B S LPRERMZE(E. LH. FSH. SHBG. IGF-1. JFEKEZ. INEMEIRF EAIRIER G 4500 4
ZRMERBAGITER L (PEY <0.05), HPHZSHiMES, SR ERERREMLHSEMESR
H(LH > 0.43FF, ZBHEURME75.00%, $551£95.50%, AUC=0.89, 45 $0.70); PREREER
THE KB WMERE(AUC = 0.73, £%5E%0.39, %4>25.00 mmAt, LSEBURIE67.92%, R4
71.43%). BAALH + SNEKARIair RSN REE. 78, R, FEEmNE. BFHEmRE
S HIN87.50%. 77.8%- 85.14%- 92.45%H166.67%. 45 AIIEIFFECPPLEN, LHFENE
B RRERETUESNENSEECHMERE; “EBREW EFHHEHCPP,

XKiEid
R R R, RAERE, GnRHER RE
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MR LB i2 W B )], BE 2712 I8, 2023, 13(2): 120-126. DOI: 10.12677/md.2023.132021


https://www.hanspub.org/journal/md
https://doi.org/10.12677/md.2023.132021
https://doi.org/10.12677/md.2023.132021
https://www.hanspub.org/

rigfik &%

The Diagnostic Value of Basic LH
Independent and Combined Ultrasound
Index for Central Precocious Puberty in Girls

Xiemei Ruan, Ruifang Zhao, Fanlei Gu, Xiaofei Zhao, Biying Zhang, Yanli Shen,
Yanwen Pan, Ha Wu*

Department of Nuclear Medicine, Children’s Hospital of Fudan University, National Children’s Medical Center,
Shanghai

Received: Mar. 29”‘, 2023; accepted: Jun. 7th, 2023; published: Jun. 14th, 2023

Abstract

Object: To study the value of multiple basic indicators in the screening of girls with central preco-
cious puberty (CPP) and the value of their combined application. Methods: Retrospective analysis
medical records of 78 girls who was newly diagnosed precocious puberty, including body mass
index (BMI), bone mineral density (BMD), bone age, pituitary MR, pelvic ultrasound and bascal lu-
teinizing hormone (B-LH), bascal follicle-stimulating hormone (B-FSH), Insulin-like growth factor
1 (IGF-1), insulin-like growth factor-binding protein 3 (IGF-BP3), testosterone (TES), estradiol
(E2), sex hormone-binding protein (SHBG), pituitary prolactin (PRL), human chorion Gonadotropin
(HCG) and other information. According to the results of pituitary gonadotropin-releasing hormone
(GnRH) stimulation test, they were divided into central precocious puberty group (case group) and
control group. The differences of each index level between the two groups and the diagnostic effi-
cacy of single or combined application were analyzed. Results: GnRH stimulation test was positive
in 56 cases (56/78, 71.79%) and negative in 22 cases (22/78, 28.21%). The differences between
bone age and chronological age, LH, FSH, SHBG, IGF-1, ovarian length diameter, ovarian volume
and uterine volume between the case group and the control group were statistically significant (all
P < 0.05). Among these indicators, LH was the most valuable index in the diagnostic (LH > 0.43,
with the sensitivity was 75.0%, specificity was 95.5%, AUC was 0.89, Yoden index was 0.70). Ova-
rian length had the best diagnostic value (AUC = 0.73, Youden index 0.39, diagnostic sensitivity
67.92% and specificity 71.43% when >25.00 mm). Combined diagnosis of the two indexes calcu-
lated that the diagnostic sensitivity, specificity, accuracy, positive predictive value, and negative
predictive value were 87.50%, 77.8%, 85.14%, 92.45%, and 66.67%, respectively. Conclusion: LH
is the most valuable indicator for the screening of CPP girls; when two or more indicators were
abnormal, especially LH and ultrasound measurement of ovarian diameter, the combination of
them can be better screened.
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1. 51§

ARV LA R BT, RO LE S WA 7 M5s 2 —[1]. PR ZRBUNE B HI5EHT,
%% 8 %, 4% 9 Z 2 A k. 28 —VEAESRAT I Vi B, AR S .O8R E BEAE A
ULHC DA R ot R G5 2 5B EB T A RE, IMBRANE— R, AR T 8 LR 2].
GnRH ¥ K56 2 12 W Fh K PE 14 - 2 (central precocious puberty, CPP)H4:Fr#E(LH WE(E KT 5 U/L =%
LH/FSH WEE EE KT 0.6) [3], (HHIRAEE R EB, FEMK, B)LRCE BERAK, MEVIZHEHHAT GnRH
WORRE AL IR AR B, W R SRR AR AR AT 0 M7 J5 PR — P s . A SRR IR LH )
SEIE T CPP L EMTHET[4], SRR 2 A WU R T I RO 2%, AR —Fa AR AR 2 B iR
HAMME A, MR PR A AE R FRATI $04T GnRH U I8 I 5 7= A R ACHi T 18 2 4845 vl CPP,
DAIR B 7 M T L 3 5L CPP i

2. BPRANTTIE
2.1. HRIK

INFRHE: Tannery 433 8 SRTHBIALE K E, 10 SRTHILAZL, BIBLZERER 1 ZELl L, X
HARA W RGN s KL ERITE -

FEERARAE:

IDRE[ENZ 3

2) A R RAR FR A A R A TR

3) PR HE N 4 b FR G s A (B0 158 I R 1B 9T s

4) fEE B RGISVEBN, WOEWE. B 8P E RS .

B &) LT A R A, M= &, RE, FESRERRBMD); %% E%EBMD). B,
iHEfA MR, 25 B HA A, W€ IS & BUER: Bl s A E iz (B-LH) Bl O 3R (B-FSH)
JiE B mFEAE KA 1 (IGF-1) JRE =P E K 1454 8 3 (IGF-BP3). S£H(TES). M ~FE(E2). M
24 HEA(SHBG) \ARMILR(PRL). NBEEMBIEHE IR ZRMHCG), FET GnRH BRI . 3% GnRH
WIS ZE H 5y~ CPP ZH (i 2H, GnRH WO RLS BH P #) S0 BEZH (GnRH BRI FI ) . AT Fi 3k
1975 B RZ M ) LRHE B G B2 722 B o A RN k[ B ik 5. (2021) 489].

Y. KB, BMI: BMI= fR&E/ &2, AL kgem’,

B A :

HERE . WAE X LRI E 4 5 B % ¥ (Lunar OsteoSys EXA3000, [H), BMD LL Z {i#r. Z EH
MUES B G A B A T R, IEW S HIH: -1<Z<1.

HE: BARBBORHAIRA T IEA A (BT . AT ELETR), RHE TW3 B 1EN R Gk 7 o
i, BESELIRER 12 KU EARE.

TR MRI: HIABEBUR B 5%, BEILIR(GE Discovery 750 3.0T), & # T,WI. T,WI #5474

JE75 I B AR HAERSER, HLA$HS Voluson 730, HFEAM T B A AR KA EE
*0.5233, GPEARFIE TS, U0 AR AR B R ) s AR 5 mms RN em®.

2.2. MiEHRAKENE

GHEEON, USRS IEEIKIL, 15 K6 A % T % 7K F: B-LH. B-FSH. TES. E,. HCG.
PRL %% GnRH #URE(I5E 2 DXI 800 fh2 A e R 467 &, 3£ E); IGF-1. IGF-BP3 (Fil]+
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Immulite2000 1k 2 K HAX M JR 23855 &, 7 [ ); SHBG (AutoLumo A2000 Plus 142 & 64X K R R 7 &,
HE). GnRH R RIS : 7l E S ik i 5 Sz R ke 502 14 B B R RO 3 A (AR B AR, T 3=
JRHIZIHBR AT 2.5 ughkg, MEAEL 100 ug, 77T 0. 30, 60, 90, 120 min /5HEL 3 ml #fk i
%€ LH #1 FSH W E[5].

HIM RSV TSRS A A 30~178.1 nmol/L; IGF-1: 57~316 ug/L; IGF-BP;: 1.4~6.1 ug/ml.

23. Gt 5 a9

SPSS 25.0 BAGEtH 4T, BT $idl R A K-S IEAS MDA L0 IEAS s IAME + brfEEERR,
AR A ¢ B, ESdEESEREERAPME(E TS E)ER R, Bl M (Pys, Prs); B H
Mann-Whitney U FAAIREES, P <0.05 A 4012422 X Medeale #4F2) i ROC #iZk, i &A it m X
(O Fa bR AT LE IS W RLBE s AT IR A TRAR I IS W R AR . RS B . VEERFIE . PH I TOUI (R A B 4 50
MIE

3. 58
3.1. —fRGER

K-S K36 45K, Hm. Hid. DV. BMD fF&IEAS0 i . fRE. BMI. #E—fE. BAb LH, &
fit FSH. IGF-1. IGF-BP3. TES. HCG. PRL. SRViH /2. FHEKRE. INEMAR, FEARGEIEES
G

78 L EAERE 7.40 (7.00,7.93)%, B/NS %, K89 B MK A : B 132.64 £6.57 cm; fRIE:
28.45(25.95, 35.00) kg; BMI: 16.75 (15.15, 18.98) kg/cm?; Tannery 7> (FL55): Bl #14 A; B2 144 A;
B3 {128 \; B4#I2 A\ BAHEARMNGM: 6 N. EH0E: FrE LHEMEAR MRI IEY, ZE&E
B EBBITC R AL Hop 4 NDR A SR 2 oV R A N AR AR, R 74 NHEAE NI =N K
£ 26.15 (23.08, 29.75) mm; GREAKFR 2.11 (1.61, 3.05) cm’; GII EL4E 3.95 (3.28, 4.73) mm; T B KA4% 26.05
(23.38, 28.43) mm; 7 A1 2.08 (1.51, 3.36) cm’ . H#% 9.49 + 1.33 &, ‘B % 5 SLBRAE % 2 {H (difference value,
DV): 2.17+1.01 . BMD: 2.07 + 1.08 Ao GnRH & iR 5 FH 4 (CPP) 56 1511(56/78, 71.79%), A 22 1
(22/78, 28.21%).

3.2. fBIAS X RE ZHEFR L SN TRER DR

Table 1. Comparison of non-normal distribution indexes between case group and control group

= 1. mHIE S REIEES S HistRx LR R

EiEE 2 it ZH X EZH z P
BMI 17.27 (15.45, 19.30) 16.08 (14.81, 16.87) -1.92 0.06
E, 75.50 (39.86, 140.50) 50.42 (24.50, 91.00) -1.87 0.06
B-LH 0.80 (0.43, 1.49) 0.16 (0.07,0.31) —5.34 0.00
B-FSH 4.09 (2.68, 5.16) 1.95(1.27,3.14) —4.12 0.00
SHBG 55.72 (44.47, 76.18) 74.83 (58.54, 99.23) —2.53 0.01
IGF-1 287.50 (234.00, 381.00) 226.00 (200.25, 281.75) -3.21 0.00
IGF-BP3 5.30 (4.57, 6.02) 4.93 (4.38, 5.35) —-1.58 0.11
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Continued
TES 0.57 (0.09, 0.89) 0.21 (0.00, 1.01) -1.23 0.22
HCG 0.13 (0.05, 0.20) 0.13 (0.00, 0.20) -0.36 0.72
PRL 125.65 (93.80, 209.49) 117.10 (104.27, 173.24) -0.06 0.96
[EMENE R 4.00 (3.40, 4.95) 3.80 (3.10, 4.45) -1.53 0.13
PRI KR 27.10(23.70, 31.10) 24.30 (20.55, 26.40) -3.10 0.00
EXEN A 2.42 (1.68,3.29) 1.71 (1.32,2.39) —-2.48 0.01
FEHKR 26.20 (23.23,29.23) 25.50 (23.70, 27.25) -0.96 0.34
T EAR 2.22 (1.58,3.78) 1.88 (0.83, 2.35) -2.04 0.04

WE 1 PR, SRARZREA S ERE IR EREME A S AT FR(B-LH. B-FSH. IGF-1.
SHBG. DV. BUHEKAZ, BPEARMTF AT ROC &k ntr, Hr, SL=REEREA LH i
2R N R R, 2 W RE I I (AUC = 0.89, 153541 0.70, 24>0.43 I, 12 WU 75.0%, FF 71 95.5%) .
S S P hr T DA A U Y O S K ARt 48 N T AR ECR, iI2 R B i

100 100
80
2 60 | S
Z i z
Q [}
2 40 2
20 | — Ovarian volume
[ —— Opvary length to diameter
Ll — Uterine volume
OB PR PR AP ISP |
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100 specificity 100 specificity

Figure 1. ROC curve analysis of precocious puberty indicators

B 1. HEHE EZ1RFR ROC ik 51

LH: AUC =0.89, 164541 0.70, 24>0.43 I}, 2 WrigURAE: 75.0%, %5tk 95.5%: FSH: AUC = 0.80,
2181841 0.50, 245>2.31 I, 2 WrBURE 82.1%, Rtk 68.2%; IGF-1: AUC = 0.74, 2% 458%1 0.39, *4>252
i, S WHBUERYE 66.1%, HFRPE 72.7%; SHBG: AUC =0.69, Z1&454 0.34, 4<55.88 I, 2 WriguUskt
51.8%, FrRPE 81.8%; DV: AUC =0.66, Z1E45%70.32, 24>2.5 i}, ZWiBUEME 41.1%, ¥57E 90.9%;
YUK AT AUC =0.73, 2184550 0.39, 24>25.00 mm i, 2WiEURME 67.92%, 5571k 71.43%; U &K
: AUC = 0.69, 25454 0.34, 24>2.79 B, 2 Wi UM 43.40%, F7577E 90.48%; FE #AF1: AUC = 0.65,
ZIEIRE0.28, X>2.44 INF, ZWTEURME 47.17%, FrRE 80.95%.
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3.3. BREEFRSH 54

78 B E W 74 A EE TR INE R E KA EE, BEE S = A B R AR AL LH AT
RGP R AETRRL . BHEETUIAE . B FOINAE 73531 9 87.50%- 77.8%- 85.14%. 92.45%F1 66.67%
4. #ig

MR B A E EAKE T N EiN - 34 - HEIRH(hypothalamic pituitary gonadal axis, HPGA)HJiE i Al
Rt JLEAKKER—ANEME RIS GARIRYE HPG DhRe e MLl A s 1t 524 5 g i P
LA AN E P R, IRRRIEA —EMAE, GnRH UK SZ6 2 % il PE AR dh Th R & 75 8 3h 1 4
FrifE[6], (HIFIEATA VR 2R LER TR ZEEAT GnRH WURSEIR IR . AP AR B BHER A4 K
PEBZ R B R e 2o ) O RO VP A o AN T 8 B ) b P 3 A B ) 2 O B S
BMD /K°F, K3l CPP )L E# . B-LH. B-FSH. IGF-1 /K°FIIE T, 1 SHBG /K4 CPP JAK,
KBS 2 TR NAETR S CPP A THA — & iZ Wi E.

LH FH SRS A 5305, T (2 0k JIE [ P 7 A 2 e PN 6 A D I R s FSHL B SRAAC T I 20 b, T i i B
TR B AL SO B R (7] o NI I R B AR R, A R R TT, [RIR
HH A EW 2R AT {E A HPG ShIhEE R shited, EES 5L A SHEN[8]. A7+, CPP
4 # B-LH 1 B-FSH Bl %, DL B-LH A&, 4 LH > 043 i, 2B BURIEIL 75.00%, ¢k
15 95.5%. X&YW B-LH vJLAMEJY CPP [WFINEE v, HEAR IR (HHENK W, sz AN
MZ#E, F—Fabs LH 2B EAR9], TG H ERResa HIk .

R AN A A, TEEMLE, WA TR ARG, PFAUROR[10] CPP Lo E T B FIEN
SRR, ERRGST R BB E. AW GnRH S256 M &8 7B AR . IR SRR
MO E KA R S T L, JRt—PiE T AR AL CPP LE P AAB S NHANE. b, &
BT R N SEKAR IS B — @ 2 Wi, BRI IR T b, B8 2000 SRRV B, Arid 2 N H
SR KAR B BNIZTT

AWFFZ 4 CPP LI T SRI0 =A f SR AR A e AR 1 79 (45 T B-LH. B-FSH. SHBG.
IGF-1. DV. BUEKA. EAEFMFEKR), ZIRRKREISHIINBURIER R —4bs B-LH A T i —%
FE51(87.50% VS 75.0%), FREHBLGTEARXT CPP BAA B4 B R s PRMXS T H I LH + GPSE B AR K
f) CPP SRV 19 N2 F LAFE 4> FEAR, @i $0047 GnRH UK IR IE AR 2 7 .

W RN, FHERHLE LH 405 BMI 20, RBP4 LH /KFEACT RS BMI #[11]. AH
5, CPP 54F CPP & # BMI B LR #%E5, (HAWF I RN SZI&2H BMI #EAT B 87, DRI AT fExt LH
FHE R E A A, X R AT TR R, B8 — 2o,

25 bRk, B-LH AE N — 445X CPP 2 Wi akfe i ff, TGl A i & J5 ml ik — i i CPP 121K 3%,
A BTl R = AR 2% e A i M (E) A 44T GnRH 58

E&UH
Fig W PR &R SRR T R AT A R IR T H (sheim202103-5).
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