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H 1 KR RSE IR R IR T AR P 1% 2.3 (central precocious puberty, CPP) ZE 5B RELEELHM K &
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Abstract

Objective: To investigate whether there is any difference between the left and right side and total
olfactory bulb volume size of girls with central precocious puberty (CPP) and healthy girls using
magnetic resonance imaging. Methods: The MRI olfactory bulb image data of 30 girls clinically di-
agnosed with CPP in Xuzhou Central Hospital and Xuzhou Children’s Hospital from January 2020
to December 2021 were selected, and the MRI olfactory bulb images of 40 healthy girls in the same
period were collected. The images were acquired using GE DISCOVERY MR750 3.0T MRI, and the
olfactory bulb was scanned in the coronal T2-weighted FSE sequence along with the conventional
pituitary scan. The obtained olfactory bulb images were summed by applying manual outlining of
the area of each layer of the olfactory bulb and multiplied by the layer thickness to obtain the total
olfactory bulb volume. Body surface area was used to correct the olfactory bulb volume. Results:
The left olfactory bulb volume was (27.95 % 3.42) mm3, the right olfactory bulb volume was (27.61
% 3.57) mm? and the total olfactory bulb volume was (55.56 + 6.83) mm?3 in CPP girls; The left ol-
factory bulb volume was (24.27 * 4.83) mm?3, the right olfactory bulb volume was (23.70 + 4.53)
mm?3 and the total olfactory bulb volume was (47.97 * 8.98) mm?3 in healthy girls. The difference
between the left side, right side and total olfactory bulb volume of CPP girls and healthy girls was
statistically significant (p < 0.05). Conclusion: The olfactory bulb volume in girls with CPP is larger
than that in healthy girls.
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1. 5|15

WED TR AN e SURTR L EAE 8 Dl BHELE 9 DAL AR, xR 2 (central
precocious puberty, CPP) X FR A 14 Ht i 22 B I 2= i it B, B4R el T N i - A - MERRFhThRE
PERT A 1S 50 GnRH IR M 51k L A ARk . B ECE AR RIS AT L], R R HET A
k2 T, HRPFFRY 1/5000~1/10,000, H oL # KRR L N B EN) 5~10 £5[2]. MRERZE Kb
LGS DS — B3], HRKIR - B/REET 1875 EIR[4]. MAER S A FE 2 (895 R 46 H A R
IRE G RENATBAR, AR RPN AZE SR E . AR AEFE D)8 3 22l 1200~1500 4~ GnRH £
JutEd, TEMMRR GRS, REGAT GnRH #1148 70 IR F B d il Jibi ik N & B IRk, 4R 5@ wir
i BE R E[5]. Bk — D E T CPP 2 B IRERFH ST 7L B Karaoglan M.A5[6]3E47, FF HAEWF 5L
I CPP 4z 2 LB A FH (olfactory bulb volume, OBV)# IE ¥ %z MR AR FR SR 038G K, MRERTE Xof AF FE 1T 5 1]
1% 5% B ATTHI DG o

H At CPP 12 W2 JE ik Xt 78 ) L 22 R R MR AT 1 B 3 AP A, B LB iR S 7 . OB
AR R BE, a0 R 2 R L2 o BT N R CPP g B MR AR AT AH G
WEIT, B RS BT AR C ARSI [7], PRIAHE FE R 3.0T WEILHRTEIRAL T2 IiAL FSE J+
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FIXS I RIS W Axt CPP e 2 AV JE 2 B REAT WLBRATH FF W2 W 7E CPP 22 38 5 fil e A B A ER AR R 3%
KL CPP L E B FA LR

2. M5 5%
2.1, —HREER

HEHL 2020 4 1 H~2021 4F 12 H AEAR M 17 H O BBt S A 7 ) L2 B B Bkl e BBk IR R 12 Wy CPP 23
30 %, 4FE¥A 5.6~8.1 %, “FIIMERN(7.19 +0.66)% . CPP 2 [{iLWikritt%BILE (CPP 2Wi 577 1EE)
FRAEGINIL], HRTIREZ W CPP (4 brifE N GnRH R RE, GnRH MR RIS B IRN: (£, i
JR B WDIRAS T M AR, FIE . 0.5mg/kg, TEIEST 0 43R, 30 438, 60 4Bl 90 43 K 120 434
FHEGEF KDL 2 ml, 2Wr CPP AxdEy: LH &M >5.01U /L. LH W&/FSH & >0.6. {5 )& 40 ], 4
i 4.6~8.2 %, “FIYFRS(6.81 £ 1.10)% o« AW FLAARM T H O BB S AR T ) L3 ZE Bt 323 S &3 R

2.2. MNRHERIRE

CPP 3 (i Bl 4) A N bRl i 2015 4ERE e (CPP 2B 5107 4am ) [1], MAbsiE: 1) 5
THEAESRRT I 9% 8 W AT AR, WABERE . BB 2) HPGA Wftiizh, GnRH ¥
RARIGEATE: 3) MEARKRE: 7 BEE /RIEAM > 1ml, FrTRZANERZ >4 mm (U, 4) it
AKIE, KRB IEE L8, 5) HESENT: I sLhR B LR 1 P L .

Helbfbnate: 1) 2epRPERBLERRAS; 2) 181 R RGMEBIR )L 3) AT AL RERAARL I & R
Wi, AOADAIRE . N SRR 4) T LRI IE R

2.3. BEIfRRE

CPP 4z 7 7 fd FE X BB 41 4 % 3418 | GE DISCOVERY MR750 3.0T RAFLR A Rk EUG 31T R4, 2k fE
KA 8 JEIE TN L e, & AR T, TEJRA REREEAT B A, VRERIHET Sy iRAr
PRI [ i€ ]9 (fast spin echo, FSE)T2 AU, $9#iZ4L: TR: 5108 ms; #LEF(FOV): 200 mm x 200 mm,
[ZZEE: 2 mm; JZEEE: 0 mm, BUBIHKE(NEX): 1 B REIRAL, 20 7 [F°FAT T 850 5
J&, RS AR A EISE AT 2T ik .

2.4. IREKFRME S ERATEWL

PG R £ 2 PACS TAESS, & PACS T HALAFMIM A& TR, RHT L2
BRiA G, THEHL A B 5 IE R DS T AR RO Z Z R T AR, SR )5 FT IR L2 2 R 2mm 153 HHZZ AR,
FIERFRINAR 15 BIAER (SRR, IR 59 CAMRIE S AT AT[7],  IF HAZ 7 CaE W B B ]
SEPERIUERAYE . v TR I R RS ER AR IR 2 ) PT R MR R B A A, IR AR AR IR AR RE A I LV T
TEOL TR ATRETBOR, I AR 3 ) e A7 R AR kAT, ARG 23 & 3 ¥k, f Jm POt DU o i 2 245 SR )
SPYE. ARAEACHTTT, ) LERLERAR B S I K A BT [8], O T HERRIX Fhog i, AR Fi R
AR LERAARARAE Ay f Ja MRBRAR AR LU B 4 45 3, 2 R Karaoglan M 26 [6] 3 A& R A (Body  surface
area, BSA)IFATI IE, A E /N T 30kg B, 1HEA XA BSA = (£ #*0.035) + 0.1, 44k #E K T 5% T 30 kg
B, THE AN BSA = [(fKHE — 30)*0.02] + 1.05; FH &= 15 2 (R BR (A FR R DU R T ARG 2 i 212 1 1H,
BV AE 0] PR R A4 A

25. Gt oA
SR SPSS 25 (SPSS Inc., Chicago, 1L, USA)ZibHIR PHIlEATSebt 4007, 18 VORL DL BRI (R £ 5)
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#/~. H Kolmogorov-Smirnov. Shapiro-Wilk #&:546 7c 45 MWL ER AR AR B s WAERAFARF & IEZS /04, MAZFE

At Ky T CPP 4 # A2 AT JATEERAR 55 (e et HR 4 Lo 38 A2 A, 52 BA p < 0.05 MU EL Siit 2
3. R

3.1.CPP ZE ., BRMRAZEN—IRABELE

CPP 3 P I I4 (7.19 + 0.66) %, (i HENS IR 4 2 #1148 (681 + 1.10) %, W FEAEMS 122 5
RNEA G5 L (p > 0.05); CPP #1455 }9(134.20 + 10.91) cm. ~“F-H4{& # J9(30.47 + 4.48) kg. “F
IR R TN (L.06 +0.97) m?, i Bt L 40 3 73 B #5049 (120.22 £ 9.98) cm. “FHI1AE 4(24.16 + 4.73)
kg “FHIEKIHF4(0.94 £ 0.15) m?, CPP L B iy, (A KKK R LM KT A A 8, 2RE
#5124 X (p < 0.05); CPP 4 # [ 4 {4 i it 7550 (Body mass index, BMI): (17.08 + 1.87), {iHéxt 4%
# BMI: (16.67 +2.12), Fidl{E BMI L% B HAT it 25 L (p > 0.05) (# 1).

Table 1. Comparison of general information of girls with CPP and healthy control group
& 1. CPP X B SRR BAELE MBI

CPP HC p-value
Age, year 7.19 = 0.66 6.81+1.10 0.098
Height, cm 134.20 +10.91 120.22 £9.98 0.000
Weight, kg 30.47 £4.48 2416 £4.73 0.000
BMI 17.08 £1.87 16.67 £ 2.12 0.403
BSA, m? 1.06 +0.97 0.94 £0.15 0.000

CPP (central precocious pubert, FFAXM:PE R 2 #4), HC(Healthy control, f@fEXTHEZH); BMI (Body mass index, &
BT %0); BSA (Body surfacce area, AL, FI7K).

3.2.CPP ¥ &, BRMNMEALERKFRAILLE

CPP 4 2 /2 MNLER AR R (27.95 + 3.42) mm?, A4 I IRLER (AR 4 (27.61 + 3.57) mmP. i MAER AR A (55.56
+6.83) mm?®, i FENT A2 22 2 Ae NI IRAA A N (24.27 + 4.83) mm®. A5 IR A J9(23.70 + 4.53) mm?.
BERERAAR N (47.97 + 8.98) mm®, CPP LE /A, A7 UMLERIAF K A MERABUR T BT IR Lo, %7
HA G225 L (p < 0.05) (% 2).

CPP Zr# ., i HEx IR 2H £ 2 ML BR G R Uk A FR N & 07 v i I (] 1)

Table 2. Comparison of right and left side and total olfactory bulb volume in girls with CPP, healthy control group
52 2. CPP, fERxHALH L B A A M R SRR R A FR AT EE

CPP HC p-value
LOBV, mm? 27.95 +3.42 24.27 £ 4.83 0.001
ROBV, mm® 27.61 £ 3.57 23.70 £ 4.53 0.000
TOBV, mm? 55.56 + 6.83 47.97 £8.98 0.000

LOBV. ROBV. TOBV, mm® (. . MBIRIAER, 7I72K).
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Figure 1. Images of the olfactory bulb in healthy control girls (left), CPP girls (right)
1. ERXERA L E (L), CPP LERIKEIR(H)

3.3. RIRTk{FFALE CPP L ERIZHIME

EEXFICIRTT S, SOEERRAR (0 M 28 T IRIF N 0.745 (4 3); MERARF A AR T 4 50.13 mm® (R
5 83.3%; RESFEN 62.5%), kBT E 1B FNRE R 1 (AUC = 0.745, 95% ClI: 0.632~0.858, p < 0.05).H
BFi2Em (A 2).

Table 3. ROC curve analysis of TOBV in the diagnosis of CPP
3% 3. TOBV il CPP ) ROC BhZk 4 4

AUC HE REBE (%) R R (%) EARCRI=E
TOBV (mm®) 0.745 (0.632, 0.858) 50.13 83.3% 62.5% 0.46
ROCHiZ
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Figure 2. ROC curve of total olfactory bulb volume

2. BRREKIFFRE) ROC HhZk
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4. 71ig

FASCENSER ORI, TERRRRAE KR B FE A, AR BT GnRH 41 RS | K it G i 3k N R & Hh
(OMRER, AR5 W AT EA N A, — BN, TSR0 Mk A - T - R (1 R s X
AT B R E 5], {E GnRH B RE T, UxHRHAT I 2 HA S RE T, HTfEastila=d
GnRH #Z& uiE B M F AR, Wi FEUK B J5 I GnRH #1206 B/ [9], 72X BE 5 fa Ak 52
WELIR A Sify #4122 TG RIS 34 0 7 KR ) GnRH {55, I HLRRBS fil Kk FLAZACAT A[10]. MRS EMITERIZE
G ) ) B T A 5 T R A1 R P A M 90 e 7 2 LR AT i MR AT R Ak 2R TS e ) R R
TR R Bl 2 T AR A BB [11] A F R, S R0 55 M0 w1 e B2 TR0 o A B3 (L H) IR
[12], F52 b, HHEMIEZH GnRH 14 I WS SIS SR IS, HFCAEEIME LH 2
RN, X T EWTT UG B N 73 W e T2 —[13]. 2 B A 3 PR O3 07 A 40 M R 2124 i 1
SE IR ISR B N FE[14], e BB R /N B S REBURE LH,  BEITE M RIL AR T
LN, PRSEHIEAT LA SN R LH BRE15]. AR, I 25 BRIEERSKAM IS 5 11 L 02 5 8ok
PR REIR[16], I BLAEMLE D RE B 0I5 LR, GnRH #Z T0IE B AN A IO AT A AL 25 St 1 4 o 2 2 1)
59, Yoon Z£[17]ifiT GnRH #IZ TCIIMATIRYS, R ZEMISE RS, AIEINLZE 2GR 5 (¥ i
BEESY, & GnRH WAL EEAENIKGE . IER R0, WERUT B 20 B, Mk
Bide— AN IS B BB R S A R B R (18] LAk, 5 B EAR b, Lot bE B 4  3 F R B R [19]
XA 5 TR R 3 P 3 RR 7 26 B W S KT B B P R B R 26

RIRZLEEME(Kallmann syndrome, KS) & —Fh2F WL & M, I IRFRE PR Th REGR . K/ 0
R TRE R L5 (R AR AN 26, IXFP L35 4E 1 YRAE 1944 4F ) Kallmann 25[20] R I ATH0E . i 778 B8
0L N IRBRTE R B (R o AR BT GnRH 4 RS | Je S SR BOE R BINRER, 4R i Jdid wi o 3 7 2]
T ER[21], 1S KS BRI R BT 1RG0 GnRH #HE il B G, 5B I REIR
iB[22], BEIRAERT KS AMLBRIEILIRCEAS T 58 /2 1993 4F Truwit CL £5[23]#E4T, HAEWI ST &I, KS
BHMEIRESR. REAR, XWWIWIT T KS FIEERA TR, NIESAHCH L 3ae 1A, HE—
AR SRER AR BRI R R

AWFRERS, AW ERN, AR AR RE TA ST IR R, RS Rt
ST, T LA R A A TT AR R4 22 [24] 0 #8 POt A Hh 28 B HH B R I A 2 1 Bty S ISR (B A %
HE IR, 7R MR R HH R SR TR B 7 RR (1 A0 ) L o B ) R AR TR A R — R T 3
B, FF BT e BT IR A IS LT R AR IR [25] -

H AT5%T CPP L B MLERAAN KA < (IR PRI 72 (X Karaoglan M Z5[6]33F4T )18, fih7EX CPP 4 # il
ik X 21 L 28 A ] e 7 7 R B, CPP A 8 A2 (MR ER 14 71(36.6 + 8.65mm°). A7 MIMLER (AR (37.05 +
8.71 mm®) B SR MERAARA(73.41 £ 17.21 mm®)HIXF T { et B 4 £ & A2 IR ER A8 (21.69 + 5.22 mm?®). £
MR ERAAFH(22.20 + 5.56 mm®) s LER(A R (43.89 + 10.63 mmP)ifi &, AR B3 L R R R AR AR K
TlEFERNIRA L #E, ZFAESEE L (p<0.05). (HAEZRZ, AWFFHTINEK CPP 4 & i ER{k
FRIEA U Karaoglan M 25 [6]HF 7 &5 2 (PR ERAAFI K, 40 Karaoglan M &5 [6]1 01145 (1) S IR BR AR ARG 2 1
(73.41 £ 17.21 mm?®), TGAHF 7T 731 CPP 4H £ 3 ) B ER (AR 24 (55.56 + 6.83 mm®); ANidh % F-{g B
X W ZH Lo 3K, Karaoglan M 45 613075 ) fek B o) 1 20 4 2 i DR BRI R J9(43.89 + 10.63 mm?), T A<HiF 5T
A5 ) i B X 2L L B A DAL BRAK A A9 (47.97 + 8.98 mm®), PIZ IRA D VFZERE ;T ELafh 2L S s R A4 7 2
1M 7 , Karaoglan M [6]7ERF 78 & B CPP L 8 11 gk J3E ) HE 2H 2 3 S (U WLER (AR AR 25348 21144 15 mm?® 22 44,
AR EH G 4 mm® g7, A ERI RN ZER, 4 Efis, E&5 95 Karaoglan M.Z:[6]11)
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ERETHTMIRAR . RERABRIEAEEI REL XU El— DI AR IR 57
ARARE, AATRER B THRE R T A — i LUEE R, TR0 CPP 2 B IIRER K
FRER TR AL . CPP 2 HE i MUER AR (K138 G2 15 BE 5 FON RIS CPP e IR A ER R T s 2t —
AT

DR 2E 3 I, ILER T 35 E CPP (1 L SEAR RS T R LBk U, A2 75 PRUONBE A AL 2 (1 A A A3 5%
PEEANITEAE A6 A5 20 38 B i 125 P EE 22 1) P 206 T PR RO B85 m DT AN BB 01 8 B (4 R 33— 25 SRk
WRAERIE NI AR . HETIH15 GnRH 5 RIDRETN T T2 CPP, X A3 75 Bitt— B IR AW FT -

5. &

LR EPTA, (eSS FEANLL, AR TR PR A B RERAR ARG o EASHIT SO B B o B> LBy
W TELER SIS (AR OGN, 5 PR RBEA TR AW TEIF AL TT 5 -

ELWMEB
e 4 [ 2 e A 9 AR B A1 111 (Byyexz20055) .
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