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YETT SR, DAR B SHZBR BN R - vk BB A B 7 i 8 — A RS B N 2 i BHICIE B9 28 Turner
AR EFERIFIE. SRSRBERROEZENG. ROANA: RH1EE165 L, FB/ME
(38 <-2SD)RERMHZML. %A H45X[73]/46,Xi(X)(q10)[27], FEIPERBEARE. K
FEWR A IEE9.47 ng/mL (<10 ng/mL, #4+GHD). rhGHYSIT10.54 A 5 H =K E155 cm. i
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Abstract

Objective: To explore the clinical features, diagnosis and treatment strategies of mosaic Turner syn-
drome (45,X/46,X,i(X)(q10)) combined with Growth Hormone Deficiency (GHD), in order to enhance
the understanding of this disease. Methods: A retrospective analysis was conducted on the clinical
features, laboratory tests and karyotype distribution of two Turner syndrome patients admitted to
the Endocrinology Department of Jining No. 1 People’s Hospital. Case Presentation: Case 1 was a 16-
year-old female who presented with short stature (height < -2 SD) and primary amenorrhea. The
karyotype was 45,X[73]/46,X,i(X)(q10)[27], accompanied by ovarian dysgenesis. The peak value of
the growth hormone stimulation test was 9.47 ng/mL (< 10 ng/mL, partial GHD). After 10.5 months
of rhGH treatment, her heightincreased to 155 cm. Case 2 was a 15-year-old female who presented
with growth retardation (height < -3 SD), accompanied by multiple facial nevi and high palatal arch.
Chromosome karyotype analysis showed 45,X[40]/46,X,i(X)(q10)[57]. Results: Both patients had typ-
ical Turner syndrome phenotypes and mosaic karyotypes. The i(X)(q10) may lead to Xp deletion-re-
lated symptoms (such as gonadal dysgenesis). Growth hormone treatment effectively improved height
without obvious adverse reactions. Conclusion: Mosaic Turner syndrome requires multidisciplinary
collaboration for diagnosis and treatment. Karyotype analysis combined with endocrine assessment
is crucial for individualized treatment. Early intervention with recombinant human Growth Hormone
(rhGH) can significantly improve adult height prognosis. The phenotypic heterogeneity of i(X)(q10)
chimeras may be related to the proportion of different cell lines. Treatment strategies should be op-
timized based on karyotype and clinical features, and long-term follow-up of gonadal and metabolic
functions is necessary.
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1. 5|8

FEANZE -G AE(Turner Syndrome, TS) XFRJG RIEIN A B A4, YEIEAKE A4, /& Turner T 1938 i
ORI BT WG i, MR W Lt Qe AR [ 1], REOILR G AR R 34 5 7= 2
B 1/1700 [2], JETHRRINEREARLEEAE, DL X Ge R BAR Bl 45 e 5SS #4574 SRRk
[3], = NRME—REAAFI GO AR BAR SR GAE[4]. HIMKERITZ Ny M/ HIRKEAR, BLASE
PRICAIRAAREAE . 1 S S DhRERRNG . & I DhRe 0 55 . T e S B 10— 2R M L (A 58 A B 4y R
B A R(5]. TS KNZWiEl e 35 W T =t + 5 ZF iR IS BES B . TS BIF=mrEms
N 176/10 73, BT E FRIARDY 392/100 J5, SR, HIT RS AT iR R A BB R BT AR ARSI,
DA G B TR B SR 2R R AN B 1[6], REZHURE WAAT DERW, WREE, FAEERIZH. Rt 2
i TS g AT e AR AR B AR 2. 456 TR Inasxt TS AR

2. wBIHEE
1, otk 16 %, B “AYEKREES 14 €7 s RE N WE, AE5RE: 95 147 com
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(& T—2 SD), 1K 36 kg, & HIEH, 55 m, LI IRHAL. AT, 5 4 EE9k, ABARK
B, PTG, BMEEKE, B3R, OORS M 180cm, BEES S 163 cm, CRHEULRAMS, &
Hokk 6 X, @R, B 118 em, BILH MG, AN, AR SK 50 cm, A 3.15 kg, KKIF
BOLH 2 B S m A KRl IR, FEAKEELAN 3~4 cm. B E: /& F LR 7 IEA 3R
REH 4 13 2 L m b (LA 1). 2208 2 A KR U B0 AR 1 22 (K URE 2 1K 3R (Growth Hormone,
GHYBR R R TFLE 1. % 2).
Table 1. Levodopa growth hormone stimulation test in Case 1
= 1. w61 AR EBEKEERLRE
i) 0 73 Mk 0.5 g Zfie g 30 74k 60 7% 90 73k 120 735
GH (ng/mL) 0.37 1.42 1.50 1.81 0.54

Table 2. Insulin hypoglycemia growth hormone stimulation test in Case 1. A peak value < 10 ng/mL indicates partial growth
hormone deficiency

F2. "0 | RSRMMBECHERLINE . 1EE <10 ng/mL IRINEKHRBARZ

fi ) 0 Z 4 JiR & 2% 6U B e 5 30 43 8h 60 4% 90 43#h 120 7344
1 ¥%(mmol/L) 4.9 2.9 3.4 438 43
GH (ng/mL) 0.13 9.47 2.70 2.08 1.12

Figure 1. Anteroposterior view of the left hand and wrist joint, showing the radial epiphysis covering
the diaphysis with a flattened ulnar articular surface; the distal phalanx of the thumb exhibits initial
fusion between the diaphysis and epiphysis, indicating an age corresponding to that of a 13-year-old girl
I EFERBEXTEMR. REBHREEST, RUXTEEE; BHETiniEEsT - s
aRLE, RAAEMES 13 S ER

JE B R A K -1265.00 ng/mL (IEH VG 191~496 ng/mL), S EMA KR T4 EH-35.01
pg/mL (1IEH VG 3.5~10 pg/mL), H4E42 K D 16.7 ng/mL (1E % 5l 20~100 ng/mL), 145 2.57 mmol/L (1E
WY 2.11~2.52 mmol/L), I 1.65 mmol/L (1E4 i 0.85~1.51 mmol/L), 3 4% Hfif J5i 475 1E 5 Y5 19
MR EE. ACTH. R WiaE A . mEyuE. BRI AR, 8 ThE7E IEH 2%
Fil. WFLE 18.69 ng/mL (IE¥H Vi 4.8~23.3 ng/mL). {RUPILA K E 68.72 mIU/mL. 2B IAA K E 20.54
mIU/mL- #ff — % 25.65 pmol/L %2fiii] 3.17 nmol/L« % 1.02 nmol/L, e /&A% Ry 45,X[731/46,X,i(X)(q10)[27]
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(LI 2)o OB, IS R LR . OIS EF66%, —JMRm(DE). MBS L7
IR R Z) 0.5 cm, ZEAMFLIRIRAAIE L) 0.3 cm, SO A4 P AR D0 BH S o5 7 PR A, OUNI B 3 AR L B S fk
KRS, RS NI RN 1.7 x 1.3 x 0.4 cm T EFERFE, AFUN, FENBEERAE,
R BRSEEREE AN « WA ER: WS T 7%k, Ratheke HIEMArHE. 2W: FRNGAIEEHAEK
BER I B Z0E o B0 R H TR, T PAE A N A K BE (recombinant human Growth Hormone, thGH)
TESH 9 U BFR B R VRS #b7asS. 4E4ER Do Jy7Hl, BJLEAKMFEN 3~4 cm/year, SDS<-2. [l
Ui 7T NAEERESEIEKE 152 om, AT RO IEA AT F R (LIE 3), BEVS 10.5 MHEEE S
WK 155 em, 2T JBioSTT IEA R BT R A K (LA 4). HATEE VI 7 LA thGH ¥R97 . MERRAK B 1H
AT G .

O I Y
Hooite Mie id
(U

LI | B TR Y g

19 21 o X Y

AL
45,X[73]/46, %, 1 (X) (q10) [27]

Figure 2. Chromosomal karyotype of the patient: karyotype: 45,X[73]/46,X,i(X)(q10)[27]
E 2 BELGEZEE: %3 45X[73)/46,X,i(X)(q10)[27]

Figure 3. Anteroposterior radiographs of the left hand and wrist joint of patients at 7-month follow-up

E 3. BEn 7T N RBEEFRBEXRTEMR
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Figure 4. Anteroposterior radiographs of the left hand and wrist joint of the patient at 10.5 months of follow-up
B 4. BT 105 MRBEEFRBEXTEMRA

W2, ik, 15%, B CRWARKEEHTE” sie TREN P WE, Agas: 55 135om, &
H 32kg, MR, 5o 38 e, MBAIRR, OB, (REAL. BRI 5. IAMER. 58 4 EE4iR, T,
EMELKE. FESE 178 cm, BEES & 162 om, CRFFURAN, 819 %, H5& 159
cm, —HM 1 SRR RIT, —wkik 13 %, S& 150 em, BILRFE=MG, LM KRS LG
KB A KRS, —ERTREIL, BFEEKEELN 2~4 cm. 2T LR IELL IR 7T & 11 %
L E R 5). 2o e 2 ELAR IR B R B0 AN R B 2 AR MURE AR B WO IR 25 R I S (W4 3435 4).
Table 3. Levodopa growth hormone stimulation test in Case 2
3. w2 e BEKHERLIRE

I ] 0 734k M 0.5 g Afie 2 B35 30 43 60 734t 90 734 120 734

GH (ng/mL) 0.08 8.57 7.46 1.24 0.52

Table 4. Insulin hypoglycemia growth hormone stimulation test in Case 2

4. w2 RS RMMAEKCHRHLRL

) 0 74 R 6 U ifiE)G 30 o4 60 435 90 438 120 43k
1 4# (mmol/L) 52 1.7 13.0 9.8 7.4
GH (ng/mL) 0.22 18.30 3.88 0.63 0.24

JE B R4 K FT—1140.00 ng/mL (IE% VG 191~496 ng/mL). [ ERAKHE 744 EH-35.35
pg/mL (IE# V5l 3.5~10 pg/mL). W Th. JFEEE. ACTH. AFEIhfe. Hfm . mopsim s, bR s
EIEH V. WFLEK 52.90 ng/mL (1E % Tl 4.8~23.3 ng/mL). U4 K&K 43.80 mIU/mL. k4L
M ZE 4.53 mIU/mL. M~ < 18.40 pmol/L. %2l 3.05 nmol/L. 2f{ < 0.09 nmol/L. tikiZAl N
45,X[401/46,X,i(X)(q10)[57] (JLIE] 6)o CoERHEA WL 7, 0o L BR SEVE OB 38, HE & MRI /R #4450
RIEY, AR BN ILA/N 1.7 x 0.8 x 0.4 cm {K[AIF, R WA BERER] A, RA5 L U0 AR ],
Wi Turner L& 1iE. BWEH GH AT, BILKERRFET,
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Figure 5. Anteroposterior view of the left hand and wrist joint: Eight ossification centers are visible in the left wrist,
with the hook process of the scaphoid bone prominently protruding; distal epiphyses of the ulna and radius are dis-
cernible; the styloid process of the ulna is present; and the sesamoid bone adjacent to the first metacarpophalangeal
joint exhibits delayed development, generally consistent with the bone age of an 11-year-old female

B 5 EFRBEXTEMR: ZRETR 8 MELF L, WEHRLYN, REFTHSHIRTL, REERA
R, F—EZBXTENEIR, KBEE, AHFaLM 11 55K

OO I I

&

TR AR ISR IR L

10 1
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VoM oWoge 1

13 14

3 ?203 ') 44 5 v

21 22

BA
45,X[40)/46, X, 1 (X) (q10) [57]

Figure 6. Chromosomal karyotype of the patient: karyotype: 45,X[40]/46,X,i(X)(q10)[57]
B 6. BELBMZIE: %EK 45,X[40]/46,X,i(X)(q10)[57]

3. ¥+ig
3.1. TS B9iSH R iATT

TS IR AR X Qe R g 1) e A (a2 B 578 B0, I R R AL T 73 8 i) Ge (iR Az 4 7], 4RI
30 MR BRI B AR AZ Y AT 2 B TS 12T S AR iHE[4] o Skl TS B, GL AR #r iy — 2t il .
T EEPOEATIN G5 S, W B AL, TR 30 AN R, AR TV T AR — Sk, ik
FE51 . 2 He IR AT 4258 (Fluorescence In Situ Hybridization, FISH). %A% /< M. (Polymerase Chain Reaction,
PCR), 1 4 (LA o A 8 2R SR B A N[ 8], 06 2 ] LUK R (o A% 2 40 Bt 5 e (B AR 438 B %) (Chhro-
monsomal Microarray Analysis, CMA)RG I FE ARG B, 5 E— 0 B B 12 .

DOI: 10.12677/md.2026.164053 405 L2212 W


https://doi.org/10.12677/md.2026.164053

Wikz &%

TS WM ABIE IR BRI SN K EAR, DLARFER I — SRR AR, G4 B A HoA gy
IGARRI, W2 RAERZ, REHEEHRECH O TEDENE, F2rPERL N 15 59], LT
BAFTE SIS T ARME AN T R IR B AR, ¥ 2R IA I AZ B M R A A BCHERR TS, Migest b TS MR Kk
e AE AT 46 7, IF BLAE AR JE BT LA Pk IR, R R GH Y87 AT BAB 1k & =i )
it —2e k8], LENBAGMEIMEIRTT . MBERARIGTIESTEN. SR E e, SeEE%
B, [ BT A R G ROE. TR GH DU KPR AR A KR E, b B 14
SO IR RN BT Flt H 28 2 B E A BrLL, #912 TS Ja 75 ZE 2 MR T &4 B B DISGEREIR . 125
TS & WAEAE R E[4] [10].

3.2. 45,X/46,X,i(X)(q10)HR & 89T B AL

TS YL R iR ILIAZ L2 45X, BPEHUZA AT TS 761 40%~50%, FL— 45,X/46,XX 5%
45,X/47 XXX ARG R T o H B E R A1) 5 20%~30%, = 45 X/46,i(X)MZERPI(H X Getiutk
SEEA, AEHL e kg iRl HRumelasE Y el R X ks msmETE
FEA), WYk Xq. Xp 8L Xq SR I(ATR AR A 7R)FIFR X (ER A AR) [11]. FHr 2 80 5 26 F
TR S, S HAZ AL, 45X R ILI = ML ey, U IR0 UG ) LR = sk
99%, M 45,X/46,XX A RES AR AR AAT I[12] [13], ANREAZEL R A T AE 2 R0 XU 1) 22 B
PEo AR BIZRAER 45,X/46, X 1(X)(qLO) kG, HAZ LB X GLuiias 220 f 1R o 2 sl ik G
R U RIS, SR ()8 e T, R AR AR (p) Bk o X — 254708 s ok 17 W 7 i
RRL: Xp B RFEALT Xp22.3 1) SHOX HF HAAFIEAL, X2&SGMB/NIFERSFZE; M Xq E
HMAHEFE Xq B2 AFEH 1S5 903 R A I A TR DR )i B 30 BTG 573

3.3. B8 - REXBIERNY

3.3.1. TS RO FER R SHRER
TS 5GP B D)8 5 1 AL AL X BeEARshk, 5 80006 0 8. TS i U10 R vAS 58 T8 4

1EL B TN R A 1 G £ A JE [R] 2 2k i 60 5 00 T8 A [T 3% eF 356 [T 10X 8% 322 80 5 IR 170 o e A/ ) 3 [ sz e &5
[14]. WFFTRB, Xpl1.2~p22.1 XA E (1 SHOX. BMP15)Hk 2% Al 68 B 4345 2 U1 -REAH M A705 5 Ui I
B8], AR Won TS Iig A s4n e =, TS BEFALEN U@k L E. 4RZH TS BEE
FARZE, AUH 5%~T%1) TS B 0] HIRGEUR[9], BTG 45,X/46,XX 1) TS 3, [FAANFE LLE)IE
HZ TN (46,XX), FAAHXBUF RGN LI RE(9] [15], PRI 2 HORAEAE BRE BB . 22 TS (45,X) 85 1, >90%
7 N\ 5 5P # 5.2 (Premature Ovarian Failure, POF) ] S 8452, (VA DB AR E T (E 46,X,i(X)(q10) "] HER
BB O ST RE, IEEAMMELS] > 10% ] REAELZ N LR 5, (HRA T RV R EICT Hm AR [16], I
R ILBTHT ¥ E K (Anti-Mullerian Hormone, AMH)/K-FRI/E TGN TS Lotk 4 00 8 ThRe i A br )
[17]. AMH 7KPfIX T 0.1 ng/mL $275 OF 5§k 25 Aikivtg , 75 LA #5401 7 (Hormone Replacement Therapy,
HRT). HRT 7& TS & 4ERF 58 AR B R A% 0 T B, (AT AR TS R K s2ma A5G 413 ot 7t
fer, RIEAEZNMEAIEMEBER1~12 2)MRIETFERE, NARKREREIE T X TR E R B O T
fit TS B, IR A (R 4F(Oocyte Cryopreservation)z Ul 520 2V A7 T GE 242 B S RAFRTA[18]. 1
ZHEFH TFURGALINRINZHE, £ TS BE IR EE @itz —, ARG IR — DU & P
A, T HIPRALR G B TS JLERFEI L ME— 0 —MAE 1 590 8 e Ry 7% [4]. @
B FAPRAE o B IR SELE TN 1 2 e, G FOIRBR D RERGR « B DHRERRAS . B BUBRAAAE . 7K. SR
O« INRTRE 3R LA B S S B P (1 K AE[19]
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332. TS BEEGHIRGHERE

TS J&—F i T X SR A 78 A RIS AME T 51 RS B PR, M2 N E RS, SRR
FFPECoMEBRBA RO MU BT 2 TS BECT BT ERER, 25%~50% 175 51 K H 0 JIE R 4o I A i AE T
[11]e JeRPEC MBI, 40230 32 B BkOIEAT 35  Bk4e 28 2 % ILI, 2 52 2] 20%~30%F1 7%~18%
(1 TS AHF. XU E IR R AR R, 5@ ERECE S kY 56 %(40%), FEFEIKIE
[20]. 5 X A REHAD X 45K 50 BB HEL, 45 X Qe R R B E LT R & 21, TS ik
G G MEBIR R B J1oh, TS 5B 88 RS0 A K, Jahd &4 5% /N IRAE(SHOX) B K Bk 2 5
TS BEHHFHEOEERR, EmEEAEEL, GRSMERD. BREEERE. WEMAWE. §
AR W R AR R M R R A R E PN B BB TS TS A 0% [22]. BRGIEAE TS B R I, R EERI
NEEE, BSORREERTE AL, DRIIRI TS BE M E TR . DA RG I RAE W H & %
PEPESR . FLEETE . JOREVE R RS TH R, AR RS OB R . A RS | VR B . R R gk

3.4. TS HUBTT R R RE

TS &ML 28 E RANZ BN, TFEZFERN PR IESR  JR7 Er R ik K
BIT, W PRIYERESE MEAE . GH IR T R 4EFRE S AT SRR, TR K IR IR E B m, e R B A
THSFERN23]. 2 R/GEHEE: BRAEKEGI, BEFIGEVERIIGE0R . O M8 B (0 =2
Sty AR (AR D B2 ) BRI R R G, B ERMESTT LB, AREE: RER
A LBl S5 OP S D) RE IR B A DG, 456 AMH ACEIRASAE S I RAFRI L. KIIBE TS GH ¥R 97 XX
W AR SO I S AE R . HESh TS B SRE AR E L, BAENW. OIE. EHE K&
OHEZRIENTW, 4 TS BE WAL E.

R LRTR, AT TS B AR AN [F 40 M R E ) 5 LG PR R BUAEAE B35 CEE, K it S R B X Fh
KGR ESHRAZI T 46,X,i(X)(ql0) I LLBIAHSE: 45X LB m T fE2 S8 Xp XK K (U
SHOX)Sh R T 22, MM E A KB ZAMERRR § A4 B 46,X,1(X)(q10)4H i LAl mT e 56 43 £ B )
HIhRE, MEGREHRE. SCEREE IR, 25 45, X Y A H > 50% B P A AR B R TR <
50%MHI 3, Bl 45X 40 > 70% 5 T A KRB Z A, miRE AT 46, X4tk >
30%1) B GH B[ 16]. 47 45, X AHBELH] < 60% k&2 TS & H. 46, X i(X)4M 5 b > 40%%
AMH /KF 830w, RO EaESRRERE[17]. & 45X 4 ELE] >50%, FBhHK4E % (CoA) RS I T
PR 2 T[] 47 45, X LG > 80% M B # B % i Z [H i AL H 4L & D sh= T4 0L, &k
IR AR LL] > 20%, rhGH VYT JG & 81 e B4 1R gk [24]. 14, Gravholt S5[8]58 14, Hi& bk
{51 2 S T S MR X e (AT AU R (I USP9X. KDMGA) IR WL, M SEER L REE.

A FC I8 IS A B i A B TS B IR IR Tk, 7R T BA R o R w49 2 33 R s 3 1)
MBS < -3 SD £-2 SD). JRAM S KRR E A%, (FmH] 1 R B KBS R <
—2 SDYA H IR KM 2 S 5> GHD, i 2 ) 52 30 H B 7 B (X AR KB (B iy < —3 SD)FE B S Dhfe 58
AR, BIRFEOREME KT 10ng/mL, L GH RBPET 7, JRAERF) 2 (1) 45X LUK, (AHERAE
P, UKL RS S X G AR G(X)(q10)) HI 45 S 3 Xp XIZEK (i SHOX. BMPI15)#kAK,
BRI A KR G RGP LR [17], B A SURE S MR A A R A% B AT R AR 5 A s it i s R 1
Ll 45,X 4iiff, X EiH IEH A 46,X,i(X)(q10)F, FIEHI X A REMLSC fR Y 7 Yotk R Sh g ik
RN [8155A 5. AT UL L 45X ELBIBME, (HIE i(X)(q10)HILE 5 B 414U J v ik A Ll ) 22 57
BT LA S BER BN, X —£510 -5 OB 70 “ X Y et g 4 S5 i 0 3R B4 (1 ST R R R I SR Al A L)
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FIWL S — 8, (HRA SRR A Rrilt— D FOESX — 4518 . 1697 2L thGH T-HiJE, #f 1 &3 10.5 4
H &G EEK 8 om, ESEHH thGH VA7 R E5CE BT 5 T (A 8k BB X G2 TS R
B 5 PR R Rk, WA B A G LA L A AT 5 CMA AR AR B & I FH B8 33— 20 B i £ 2 2 T,
kg FEREMENIATT . AR FTEFIIRARRIRG LS AMH K O U8 55 R S AH O 3= 1) &
WRZ, N TS BEMNZZREERLMIEEIRYE . AP TOARE R TS KGR SRR M T EEZS%, —
AR ERAN T TS R4 KRB LRI AR, SRR HISW . Va7 & 2 = RHME R AZ O AT o

A= A
ARBFICIAFHE T8 N IBERE A TRZE B S S+ 2025-1T-H 124), S 9B R ) 28 15
S5 3k
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