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Abstract

Objective: To evaluate the diagnostic efficacy of pituitary magnetic resonance imaging (MRI) in
differentiating growth hormone deficiency (GHD) from idiopathic short stature (ISS). Methods: A
retrospective selection of 162 children with short stature who received treatment at the Second
Affiliated Hospital of Shaanxi University of Chinese Medicine from May 2022 to August 2025 was
conducted as the study subjects. Based on the results of growth hormone stimulation tests, the par-
ticipants were categorized into two groups: the Growth Hormone Deficiency (GHD) group, consist-
ing of 83 cases, and the Idiopathic Short Stature (ISS) group, comprising 79 cases. All participating
children underwent pituitary magnetic resonance imaging (MRI) to compare and analyze differ-
ences in pituitary tissue size and morphological characteristics between the two groups. A receiver
operating characteristic (ROC) curve model was constructed to systematically evaluate the diagnos-
tic efficacy of various pituitary MRI parameters in differentiating GHD from ISS. Results: The pitui-
tary volume, coronal superior-inferior diameter, coronal left-right diameter, and sagittal anterior-
posterior diameter in the GHD group were significantly smaller than those in the ISS group (t=5.102,
5.887,3.978, 3.797, P < 0.05). The rate of pituitary superior margin concavity in the GHD group was
significantly higher than that in the ISS group (x? = 43.488, P < 0.001). ROC curve analysis showed
that pituitary volume, coronal superior-inferior diameter, coronal left-right diameter, sagittal an-
terior-posterior diameter, and pituitary morphological abnormalities had good diagnostic value in
differentiating GHD from ISS, with area under the ROC curve values of 0.731, 0.793, 0.708, 0.679,
and 0.778, respectively. Conclusion: There are significant differences in the size and shape of the
pituitary gland between GHD and ISS as shown in pituitary MRI examinations. Pituitary MRI pro-
vides effective imaging data for clinical differential.

Keywords

Growth Hormone Deficiency, Idiopathic Short Stature, Pituitary, Magnetic Resonance Imaging

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§
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S EEMAPREZ KU E, B S S TR A S m AT A 3 B e, I HAREAE K R 8 2
BB DL, WIRTIZWOA R NE . o, IR b DURE R PSR B 4 (1S S) 5 AR K B R Bk Z R (GHD) g I 288993 ik 1
FEHA[1], GHD MIZ O EALHIZE FAAA KRG i E R ER T, ks R EKRE %
PR, RICASME/AN; oAb, ZRREE LRI VRS B R G RAT, a0 53 R 25 K e L5 45 5 AR 2 0
KEFH: M ISS RAEIREMRE N REMSAEE/A, BIVANT GH KPR, M2IGRERE W
NEZRB 2], DA IH AR, ZHEHEBR/MERLE BT 55k G200, AR A R O,
XU AATT P B 0B ) S 8 25 S, ERI T A6 6T ) L3 /N T Ji R RS M2 W7 5 R 25 TR AR I D4R 3]
e LR A% (magnetic resonance imaging, MRI) B8 % X} e 44 [ T A8 REAE RO S5 M 1EAT 2 5 R g%, w] HERf
SR FEART AL IR BT FE A D e e ARAS [4] 0 AHE TN ARG 1T = AR WUA IR /INAE S LIFEAT i FE & MRI Ao
#, HITHER 3.0T MRI XS ISS A1 GHD RIS Wi E, B EAIGARRIBUE R R T S ks . IkiE
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JITE MRI B35 R 76 115 3.0T Skyra MRI F5 43R EL, 1 B 16 3 Sk 306 £ 2k Pl 1T 85 X F 4,
3 AR RO A FRAL T IMABUE(TIWD) T2 IiBUR(T2WI) . B#SHE E W R : TIWL T A1) E SR
[&](TR) 5 [E] 3 5} 18] (TE) 43 519 400 ms A1 10 ms; T2WI £ 41f] TR/TE 24 3000 ms/100ms; #EF yE %N
200 mm x 200 mm, JEHXECN 2 K, JEE 2 mm, Z[EEE 0.2 mm.

2.4. WEIEFR

f8 H] ITK-SNAP B AL RAATERS, B SRS B B3 W B A7 R A (S R S (picture archiving
and communication systems, PACS)H 3R I, ANHATAEA R 45 8% KA, DL DICOM %X AEH, W&
PR LIEARARR IR AR IR B R SORFNE 4RI T UL, ISP AL LR iN T4k 208
A, ALHEM B BN MR 1Y

25. GtFERE

AR FEIE AT SPSS 26.0 T B SE it 7047 SH0fTHE TR, D% + FrEZE(x £ s) BRI,
FFHEAT IS REA AR5 6 T IHEBORE, W BLBIEU 5 EE n(%) T BURZR, SRR I b7 2257 70 s
[, {5 ROC #IZk, IRAVEAS FEAREILIR KR % TR AR AE 250 GHD 15 1SS J5 1 (fi2 B3 fg . P<0.05
NZEER B E L.

3. &R
3.1, —RREREEER
W) LE — R R IR 1, ZRLGE (P >0.05).
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Table 1. Comparison of general information of the two groups of children

F 1. RE)LE—RERIEEER

PESILBI(%)]
S5 FRN(D) A (kg) £ Fi(em)
7 S
ISS #(n=79) 43 (54.43) 36 (45.57) 9.59 +3.00 27.97 +11.72 128.45 + 18.53
GHD #(n = 83) 48 (57.83) 35 (42.17) 8.95+2.84 27.05+10.99 125.49 +16.89
t/? 0.190 1.402 0.517 1.063
P 0.663 0.163 0.606 0.289
3.2. FLH/LEEFER/E MRI FHELLE
5 1SS HAHLE, GHD HRIFEMAEIR . IRGL B SR A 4 S SRR AT S5 A2 55 2 50y I
KK, HibZERE&GH#E (P <0.05), IR ERTE 2.
Table 2. Comparison of MRI characteristics of pituitary size in the two groups of children (mm)
5% 2. WEJLEEFRK A MRIFEELE (mm)
vl HAAARIR AR B2 R ZE AR FARHT A 12
ISS #l(n=79) 435.57 +123.97 5.24+1.34 13.45+2.01 870+ 1.15
GHD #H(n = 83) 344.47 +123.60 4.10+1.35 1221 +£2.12 8.09 +1.27
t 4.683 5.371 3.800 3.192
P 0.000 0.000 0.000 0.002

3.3. ME/ILEEF LEESRERERIER

GHD 4 JL#E K EEREIMBEE N, & 77.1% (64/83), ISS HIE{K EZUAEMFER N, K
74.68% (59/79), GHD HBEATLEFH KAERPEET ISSH, ZrEAGITHEE (P <0.05), BAgR

3% 3,

Table 3. Comparison of incidence of abnormal morphology of the superior edge

of the pituitary in the two groups of children [Cases (%)]
3. MAILBEEF EEHSRELERLRH(%)]

20531 jiies
1SS #(n = 79) 20 (25.32)
GHD #(n = 83) 64 (77.11)
P 43.488
P <0.001

AEMIRE
59 (74.68)
19 (22.89)

3.4. EFHILIRR &SR3 GHD 0 1SS X RS E

% ROC Wi £ o0 #r, TRAFR . fk B FE. mIREAR. FIRATEE . BAESRE X GHD 1 ISS
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YR BT 42 Wi, H ROC #iZE N IAYE 44 0.731. 0.793. 0.708. 0.679. 0.778. V3%
4, 1o

Table 4. Diagnostic value of various indicators of pituitary magnetic resonance imaging in differentiating GHD and ISS

4. BHSIRAG & IERRXT GHD 0 1SS BYE RS B &

_ ROC %k -
th T sE o wmren  gewmes b i { 95%C
/N
TEARPAFR 0.713 0.040 65.1 77.2 <0.001 359.7 0.634~0.792
R BN E 0.769 0.037 72.3 75.9 <0.001 425 0.695~0.842
AR AR 0.701 0.042 61.4 78.5 <0.001 12.25 0.619~0.783
FUNGIPEE 0.653 0.043 61.4 67.1 0.001 8.45 0.568~0.737
N2 S 0.759 0.039 77.1 74.7 <0.001 0.5 0.683~0.835
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Figure 1. ROC curves of the diagnostic efficacy of various indicators of pituitary magnetic
resonance imaging in differentiating GHD from ISS

& 1. ARG & IEFRETT GHD 0 1SS K RIIZHIasER ROC Bk
4. g
JLE B /NE R TAEK R BB LER ZZME 2w, HIAEKIERS H 5 ARk E AR
PR o X —IRIEAAEE ) LA TR AR, X HO PR (g B ™ | AR m[6] [7]. 1EANKA W R 5

Mz Las s, TR SME R LA KR Al R R . R AR S MV R R Bl
DIREVESEHIN, S EETI GH ™A SRR, MOy ) LR /MAIE ) 5 25 PEIE A [8]. GHD FEUJL#E X
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B BARAEIERIL . RH 2R NS, R LGRS, EAEERE, EFWILE
WA 52 2R, EFFYREAANEZEET ROEREE, A S MRS SR AR
AR, SEREERASWALCEVIMR, X2 GHD BJLEAE MRI KA SARFE9] [10].

G PRAF FER T I SRR /INAE L3 AR I 25 MRS, 0P 485121 GHD 5 1SS B H Z R iE
(1170 BEIHRARAGR FEAT I A G0 R AN 2 T5 L AR LS, RENS TN s 3 1A S JL J) B R AL RS, A
PP T AATE 25 5 5 A0 28 7 TR AT MR 3 [12]

FEARSCHIRE A, xS 162 &)L MR R EEAT 734, ATBUKEL, GHD AR, ek R
1 RS A AR ORGSR T 1SS 41, JF H GHD Ak SRR R & T ISSA, 2R
HAG R RS HIEE A R —8[13], KW GHD BJLHE ISS AL, EHKFEZE, Fit,
He A MRI X+ GHD A1 1SS PR /IVAE (1 56 55012 Wi H A 285 3

AW TR ESHE S R BRIEARBAE LR © fESWITE2 R0, 20 GHD F#h 2 £ 2R 4
RS % 7 22 UK IR ML A B AR O 06, A T B AR 2% L GO REERIBR[14]. AHTTT
AFT LTI MRI RN B R, R /AMERISE S W4t 7 ICQIEAE iR e @ ERTFLsJ7 i,
S TN R BAT R B MR ZE R B2, ARBELOCR ST GHD 15 1SS LI MRIRFE 74T,
v 75 901 R 2 B 2 O R R DASRTH2 Wi ARe . bAh, 2R TAEAERUD HshZ KI5, bEdE LA
KR HRREHEDE, TR MR RE/AME R RFSHS WA B3 7 12— 2P R
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