e A FHE

2020 4E 2 H%5 18 %55 2 #]  Chinese Journal of General Practice, February 2020, Vol. 18, No. 2

- BRI -

P10 B AR S B & A 2 Wb i B A F 5
RS, B ERA R E LT e b pesn
L P BERF A B & 0 S e T3 ) WL &0 31700052, 5 JH BERF R4 B & & N B Be i 22 R
3. WL B2 27 B B 26 — BEBe U R B TE BT 310009
4. WL b BE 2 R N S B BE B, Wi BTt 310005
FEE B AT HOE B SR BT A 5 800 L ST RO 28 A AR 15 0 , AR T BRI B UG S e R 4 AR
JRZWITH M E. F7iE  CERIRIN BRI & & M EEBE 2017 48 8 H—2018 4 6 H g ARHITIA Y 45 R4
AR (PD 2H) 701 39 (1 4E 1% A AR VE T A (e R BRAE (HC 2H) |, Y947 P B 225 1y 1 I i £ ( MIRT) 4y Hi e J3g
J % ( DKID) iz 2 , % DK Bds 3047 oAb B HAS 45 1) S5 43 %0 (fractional anisotropy , FA) SEA44 8% (mean diffusiv-
ity ,MD) Blja] " 8% (axial diffusivity, AD) F2 [0 3 HIZ (radial diffusivity, RD) | 0§ B 4% [] S5 M 49 85 (fractional ani-
sotropy of kurtosis, FAk) SF-340 BF ( mean kurtosis, MK) 4l [1] U4 J&F ((axial kurtosis, AK) | 4% [A] W4 & (radial kurtosis,
RK) S84 1&] , T 1020 I U F ST/ Ry SR X (ROT) |, HE R BT & S U AE PD 41 HC 20 22 ) iy 22 53, T 32 il
TAEFFE(ROC) fR PP A GE T2 22 S EUE IS WiRaE . B8R MBI FA i FAk {6 MK {8 AK {E7E 2 4
2 RA LR L (3 P<0.05) ,PD 4155 FA {H% HC 4 [%%, i FAk {5 MK {  AK 755, SR FA {H.
FAk {5 MK {4 \AK {E /) ROC 14 T HFL(AUC) 433124 0. 754 0. 875 0. 654 0. 818, #5188 ¥ UG MG S 87T
T IHE A2, SR BT FAK (12 W 8RE i o
SKBRIA 4 P UG A8 A0 s PRI B S 12 KTRRE
HESES, R445.2 R742.5 XEERIRE: A TEHE.16744152(2020)02-0273-04
DOI:10. 16766/j. cnki. issn. 1674 —4152. 001224

The value research of diffusion kurtosis imaging parameters in diagnosing Parkinsons disease
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Abstract: Objective Using diffusion kurtosis imaging ( DKI) to assess the microstructure change of substantia nigra in
Parkinsons disease patients so as to explore the value of diffusion kurtosis imaging parameters in diagnosing Parkinson s
disease. Methods

and gender matched were recruited in August 2017 to June 2018 from Taizhou hospital affiliated to Wenzhou medical uni-

A total of 45 Parkinsons disease patients (PD group) and 39 healthy controls (HC group) with age

versity, underwent structural MRI and DKI examination to all participants. Fractional anisotropy (FA) , mean diffusivity
(MD) , axial diffusivity (AD) , radial diffusivity (RD) , fractional anisotropy of kurtosis ( FAk) , mean kurtosis (MK) ,
axial kurtosis (AK) and radial kurtosis (RK) parametric images were obtained by postprocessing with DKI data. Manu-
ally drew the outline of substantia nigra as the region of interest (ROI) , then statistically compared all the parameters of
substantia nigra between PD group and HC group. By using receiver operating characteristic (ROC) curve to evaluate the
FA, FAk, MK and AK value of sub-

stantia nigra had significant difference between the groups (all P <0.05). FA value of substantia nigra was lower in PD

diagnosis efficacy of parameters with statistically significant difference. Results

group, while FAk, MK and AK value of substantia nigra were higher in PD group. Area under curve (AUC) of ROC a-
mong FA, FAk, MK and AK value of substantia nigra were 0. 754, 0. 875, 0. 654 and 0. 818, respectively.
Conclusion Diffusion kurtosis imaging parameters were valuable in diagnosing Parkinsons disease, FAk value of sub-
stantia nigra had the best diagnosis efficacy.

Key words: Diffusion kurtosis imaging; Parkinsons disease; Mean kurtosis; Diagnosis efficacy

P14 #5955 ( Parkinson’ s disease , PD) & —F & LT
B AE R R TP AR 22 RGBT MR
TEFKIE 65 % DL E AR AR 1. 7% , H B 4F i
BRI, 48 REE R A e DT e . H A,
PD {11l RIZ W 32 AR SESE R AN 2 B R 2506
ST RO RIS ME LU G o 5 H AT E PR _E A TARY 9
] PR A 4 AR 12 Wi b 1, 12 T IE i 22 R 82. 7% 5 LA
P2 A5 I R AE , X ARG TT B2 YIE I ROPE

BELWH :BXARPFEL T LW H (81771820)
BEE1EE & E-mail ; shufengfan@ 163. com

AU S WEERR 0N 26.0% . B, I AR 1
D) E T AR — TP AT RE R AEPARIC T PD Y
W, LR YT EE B % ( diffusion kurtosis ima-
ging, DKT) J&—F 5& T /K 73 7k & o0 A 47 ke e
BUGHA , AT LATC B H kS 2 2RO 548 1 o8 3 Pk L &R
Zetk, 538k R % (diffusion tensor imaging , DTI) 33
ARAHEE, B9 AR (kurtosis ) A HE SR, X K o A% 4] 8%,
P J3 52 ST A48 S5 AH X 25 ) ) 1 2EL 2 A ) B o g0
HER' o ASBEFEIS T DKL FEAR T 2 ALBFFExT ST
Kigs , %60) DKL 24078 PD 2 W i 4 {8, o0 F-3k PD



£ 274 - A AR

2020 4E 2 H%5 18 %55 2 ] Chinese Journal of General Practice , February 2020, Vol. 18, No. 2

BB EYbsic iR Tk
1 #ABEFE
L1 s ARFA RN BB K2 M E & M B B
2017 4£8 JJ—2018 4 6 iz NFHIIA R PD [
45 {5 (PD 41), B 1k 27 ], L& 1k 18 B, °F ¥ 45 i
(63.47 +£11.33) %, Y4 AbRiE: D2 Wi & hAeps
SIS 2300 4 AR Mz 3l e i 2 2 A ( rh AR
ZRHRE) TR B PD S W bR e 5 @) % 45 1
MRI A5 5 2R LA 467 S8 AE S 1L 4870 25 A2 L (B
FIE 0 i 2 ] 6148 B M 11 i b 2 o HERR AR - D
A7 33 vk 1 5 H, i) 9 AR ( deep brain stimulation, DBS) ;
QPR R 25 T340 G I 45 D DR S0 A
A< ARER A AE AR BE R IH 8 AR S LR B AL o eI
ke BEFEAT (R A AS: 1) P 28 4R N AN B2 (HC 4,
39 ) , F AU PR AHEA T UCIC, HEBR A AR R 2 R
g NS SO R G RAR . 2 H 2 H
W FITERIM N ZE G 7 B (¥ P >0.05) , 0L
1, AUPER L BE RS 0145 &, AL H
BB A R 24 .

x1 2HIRMRILL TR LE

2051 % PR/ 2 A1) A (v £5,%)
PD 4 45 27/18 63.47 +11.33
HC 41 39 24/15 65.15 +10.46
it 0.021* -0.713"
P{E 0.886 0.478

Tt kXL R (.
1.2 ®EEikiafhrs ik  FAEE GE 4] Discovery
750 3. OT EALHR UG AT F G 41, B B 375 A 50
mT/m, it ] 8 3 18 3k S G A RE LR B . A A T LA i
W 52 a3 Obs ELE AT AT 3, Sk etk , PRAFIE R L 1]
MROPR S, (3 H- 2 R AR M, O P Vi 0 1 o Sk 78, T
MR W, a7 4 H MRL 94, £ 335 18 1y il T, W,
T, WL, T,-FLAIR 2 J R T T, W, DAHERR /5 5 437 %

E i 105899 55 Ho AR 2 e PD 2 W ik 78 . AT DK
FAH, DA 5 105 2 Ry e 2 AMORE T T 1 41, 414 90
MABE B R AL BN I, 14 240 TR =5 000 ms, TE =
minimum, FOV =24 cm x 24 cm, Matrix = 128 x 128, )2
K =34,)2)8 =4 mm, ZREEE =0 mm, §HOH 7 1]
=30 >, No. b0 images =3, Average =1, b = (0,
1 000 .2 OOO)S/mm2 , FAEHE] A 5 min 35 s,

1.3 Hyppamh gt R4 I 8 e b e
P e (] — (LR Bl 2 AR BRI . K DKT LR %
A GE B7 J5 4B TAE S AW 4. 6 H, 7E Functool
9.4.05 HAPIHH ARSI G, b ERO R
B R (GE R T T, WT ) A2 IR, ZiE TR
T L) PR B R O ER X (ROT) o 7E4 T RES:
IR 53 5 5w A R 5 1) 45 1] S 53 %5 (fractional
anisotropy , FA) SE4 R (mean diffusivity, MD) 4fi[f]
Y HCER (axial diffusivity, AD) 42 ] 3 H% (radial diffu-
sivity, RD) I B 4% [n] 5 14 43~ % ( fractional anisotropy of
kurtosis , FAk) SF-J41& 3 (mean kurtosis, MK) % [f] 14 5
(axial kurtosis, AK) 42 [f] & & (radial kurtosis, RK) {H,
T - A A RS SR

L4 satEaE R SPSS 22.0 Hei kAT
PEATAL B3 o TR VTR & =5 FoR, 4] 1L
R PR ¢ #5500 , THECRORE DL 2 8 30R , 2 8] LR
i x* KeB6 sk Fisher Pl 3E, F ROC £k 1EAf 22
SAG R XS EBUERIZ WL RE , PRA5 FHE SO
IR RN S, P < 0. 05 Sh 22 R A it 3
2 & 7

2.1 2 WMBRAAHAME 2 IR FA {f FAk
5 MK {H AK [H2: R B Gt % X (# P <0.05) ,PD
R FA {HH HC 2 FAIC, T FAK {H MK {5 | AK B
ThEr, W2,

R2 2HAMTX GRS B EIHE (2 £ 5)

A ks FA i MD {8 (pm>/ms) AD {E(pm®/ms) RD {( pm?/ms) FAk i MK {8 AK RK {f

PD 4 45 0.439£0.052  0.902£0.064  1.435£0.145  0.608+0.084  0.530£0.042  1.11820.069  0.91920.103  1.504 +0.578
HC#l 39 0.493:0.057  0.887+0.048  1.406+0.111  0.616+0.086  0.464+0.043  1.077+0.051  0.789+0.098  1.514 £0.420
1 -4.461 1.135 1.022 -0.432 7.119 3.138 5.889 -0.088

P i <0.001 0.260 0.310 0.667 <0.001 0.002 <0.001 0.930

2.2 ROC W&o XTEEJ FA {f FAk {H MK {f .
AK {H 1T ROC Hh /3 Hr, 45 R W3R 3/ 1, Bk
FAk { ROC £ T 1 fR e K (AUC =0. 875) , 12 Wral
fibdm iy, HLARUR B RS S 23
3 7 i

IR L & K2 70% Fo Ay, K 0 74 Bl o al
J WL RO 45 F B e A8 7 . DKT 3 AR UK 2 7
ARSI A BRI o S JE R U 21 b (B A

Z2 10 B BE 7 1) SR A6 Y 2L 280485 W Y K 43 F 1 80k
P AT RGE I — A A RS Z S5 AR A 1
SEPESY R (FA) (L CF 29 BOR (MD) il i 9 R
(AD) {f 2 1 3 1R (RD) {H | 06 BE 45 1) 53 1 3 %
(FAK)H SR04 i ( MK ) {8 Aol i) 6 88 ( AKO) {8 728 17
Wi (RK) . FA i MD {5 \AD {EFI RD {E{ 7T L3 5
DT £ AR 345, i FAk {i . MK {f , AK {8 # RK {2
DKI 7 A #4942 B0 i & S e,



th g R B

2020 4E 2 H%5 18 %55 2 #]  Chinese Journal of General Practice, February 2020, Vol. 18, No. 2 - 275 -

OFAMH : = GE R A AR 5 25 18] 97K 4 797 B0 45
fiE, WM Bk A =2k 5 1) _E B H BRI LA N N2 T A3
TR, FA 8 SUCH = HZ B2 S e — Do 4, e ik
LUV ZER 1 7 )k, FA (EDEROR, 7 ) Pk i . @ MD
fH: N2 N3 (53508, 007k um®/ms, S K 5y
FAEA LA W N B 80R, 5HLUKRS #A X,
DAD B : 414125 [8] YK 43 T3 e B 1 3 1L
R, M5 T 7 10 S AS k . @RD i .
T BRAAR 2 Ay 1) L B BOR A EE AR Uz R
J7 ) L5 BR  RD A T i ml S e S 0 5 45
GFAk {8 : 5 ST FA (B, FnWisk ik =4k Jr 1 E
UG 2 () ) 45 1) S, 3¢ FA (SR UK, @MIK H: 41
Y123 [A145 7 1) W JE 10 S 249 {8, MK (B R 6 A B 12
RISk 7™ B, L RS R 2, 2 E R I PRRHIF e
HIIEERE S8, DAK A« A ERA F= 50 7 1) b (04 A
@RK {H : T B FHHERIR F= 577 1) g P 3594E . PE
gt 0k 6 2 (L 14 T SR T A 1 P 45 M IX 5 B (A8 1k
A F 5 S o
3 MRJTFA (L FAK {1 MK {fAK {HI ROC £k

HiH AUC BURE (%) HERE(% ) FHH
FA {8 0.754 80.00 64.10 0.472
FAk fif 0.875 80.00 87.18 0.499
MK i 0.654 42.22 92.31 1.142
AK {8 0.818 71.78 74.36 0.843

REE 0

=R
80 100

1
0 20

100412‘##1;‘?0(%)
1 BEFR FA {f FAk { MK {4 . AK {f ) ROC <k /3 #7

HETIASH PD i) 32 205 FCE B BUR T 2 12
JEREAT ZTCHEAT IR R T (I 2R FRAFAT 20 N B TR TR £
TARIREE (RIS 5 /M, FE R R ol H ),
HP R FR 28 FEAR 2 R 52 PR o 308 R A AE 7 I Bk
PO M TTR I T S TR B A BT AR LA
B AT 228 G Jo A S P 184 £ A 52 {4 L A TROUL 25 4 58 2
IR 2 PRGN X Be R 25 5 i 2H 2R 4544 N K 93
FHP B . CHAN L 257 5t DTL AR % 71
] PD & F1 78 A% B AT BC ) HC 4 HE 474
2, R 2 2 R 5ot A Bk e R R
1 FA {5 MD fi, & 3L PD 2 FA {H 4 HC 4 FEAR
(0.403 vs. 0.415,P =0.001), H 5%515E ™ HIEE 2

ARG, HAlZS F Y FA BRI MD fEA7E 2 202 18] 22 500
et Lo OGN B FA AT PD 192
WA I AL . ASBIF Y25 9 R PD 2H BB 5 FA (i %
%, BB M 0.472 ,AUC =0. 754, 5865 4 80. 00% |, 4
SR 64.10% , 5 CHAN L 25 )45 A —3, 3L
MU FA {575 PD W p A —E M. ik DENG X
U8 — T 6 T B T DTI 28076 PD 2 K1) meta 43
Wr iR, PD AR FA [EIFAE, BAERE%E MD {H
Y TF R . ASTFSE4S S s SR B MD {f  AD {E I RD {8
2 YL 2% R TG L HED AT RE T AT
MD {f . AD {5 Fl RD {# 2 L DKI A H8 %5 5 280 - 44 1
5,00 b EH %, HAtis b {EAF] 2 000 s/mm’ , X 2
L P BB M 5K 23 T4 B U . WANG J ] 21
H UK DKI$ AT PD (92187, 41 A 30 f] PD 3%
130 {51 (et FEE ot R, A 2 ARk % RS 5
TR i) FA {i MK i MD {f \AD {5 #1 RD {, %
PR FA (B MK (B7E 2 40002 S G 12475 3, T
MD {f \AD {E I RD {H7E 2 41 4 2% R g it
B X GBI R AE R —5. ARFREE S B8, PD 41
MR MK (E T 5, FHE N 1. 142, AUC =0. 654, 555
HA2.22% KRR E O 92.31% , i MK {8 T PD
LT AU AR, 5 B G, 2 TR A, X 5 9D
B B4 SRR — T, fAITHY AUC = 0. 69, FUR
JiE 4 62.5% 455 80. 0% , FLAE Jy 1.29, Uil R
Jit MK {8 7] F T PD 932 W, (HA2 WAk RE A%, foe i
(R PR 15 T AR I Z 0 KEEABIS

DKI Z% 11 FAK {8 AK {f 1 RK {575 BEFERFST
HRAGF T, AR HFFOR X 3 B 5HE PD 4170 HC 2]
PEAT LA, e R PD 2 A5 FAK {EFN AK {E 7155, 25 5
A G2 Lo ROC 22 2007 7w SA i FAK {5 )
{E4 0.499 , AUC =0. 875, Uz N 80. 00% |, 4% & )&
ok 87.18% 3 BTt AK {H FE M 0. 843 ,AUC =0. 818,
WURE R 77.78% 4 F 8 K 74.36% , FAk {H 2 I&%
{194 i) St 20 B, e FA (B ELAG O 35 A SURR Y , AT S
LS EESC, B FAK (B A2 W he i, BLAS 5
i B % v, A5 S PD 14 W i T A 1% 2
HEbRIC . SRJT AK (R HA B 2 WAL RE |
TR VR S 3, S X 45 7 PD 2 g ML o 0o
Pl B TSR L, HETE A B4 2 & % DKI AR
HIF PD K BB B F 55 rh 22 f DKT B 80{8 25 1k
5 4 B R 2 R T X FL AT, A R R DKL S48k
(EAS AR L5 R 3 S, e PRATF S S it BRI Sl

AW AR JE AL, B SRR S AR S,
Geitp sl I  F T BT A BRI AT s HR A ISR
FTF T/ B4 52 RO, 1 35 % 2 57 5 A EL 05 7 A 2
TR AT 20 T (LS B PR AR /N, AT A VA 38 AR 108 25 1



- 276 - Al o5 P E

2020 4E 2 J1 45 18 55 2 1)

Chinese Journal of General Practice, February 2020, Vol. 18, No. 2

ATREE s FEEASHEFER XS PD HE B4 T 0 4, R AN A
S RIA ] iz 2 o 5 22 L 1) 2R 5 DKT 2800 {E 22 [1] 114
2SR 2RI — AT TH

BT Z, DKL 2] {1 F PD (2 W7, AR S5k
HEA AR B2 Wree , B 5 FAk {Hi2 Wi i HLA
SR PSR R, A RN PD 2 — AR
EMIRRICHT . ARRILARSEY IAEA B, PR A [ 2 8
AT e IR 5L, i 7 PD R 149 BLAIL fl 2 1L 52
(L& CIEES

5 2% 3Lk

(1] PAREE Ao M o 2 WA B AR B as Bl At~ 2, ) B it b
S NRLBE I3 230 4 AR s FhEds %l 22 51 25 P R 4
AR S WbRE (2016 hiR) [J]. thAe i 281 2% 35,2016,49 (4)
268-271.

[2] QIAO P F,SHI F,JTIANG M F et al. Application of high-field magnet-
ic resonance imaging in Parkinson$ disease[ J]. Exp Ther Med 2017,
13(5) :1665-1670.

[3] ADLER C H,BEACH T G,HENTZ J G,et al. Low clinical diagnostic
accuracy of early vs advanced Parkinson disease: clinicopathologic
study[ J]. Neurology,2014,83(5) :406-412.

[4] RIZZO G,COPETTI M,ARCUTI S, et al. Accuracy of clinical diagno-
sis of Parkinson disease[ J ]. Neurology,2016,86(6) :566-576.

(5] HPAREE Ao MRG0 B AR b iz dl B di~7 4. w1l i 4 2R
FIGITHE R (55 = k) [J]. e 28} 2R K, 2014,47 (6) : 428-
433,

[6] ARAB A, WOJNA-PELCZAR A, KHAIRNAR A, et al. Principles of
diffusion kurtosis imaging and its role in early diagnosis of neurodegen-
erative disorders [ J ]. Brain Res Bull, 2018, 139:91-98. DOI: 10.
1016/j. brainresbull. 2018.01. 015.

(7] WL LM, E 4, 5. BT T AE B % 1 BT Y i Ji
WARRIFELT] . th RS FI2 W SR YT 2% ,2014,28 (10) :994-997.

[8] STEVEN A J,ZHUO J,MELHEM E R. Diffusion kurtosis imaging: an
emerging technique for evaluating the microstructural environment of
the brain[ J]. AJR Am J Roentgenol ,2014,202(1) . W26-33.

[9] JIANG M F,SHI F,NIU G M, et al. A novel method for evaluating
brain function and microstructural changes in Parkinson$ disease[ ] ].
Neural Regen Res,2015,10(12) :2025-2032.

[10] KAMAGATA K, TOMIYAMA H, HATANO T,et al. A preliminary

diffusional kurtosis imaging study of Parkinson disease: comparison

with conventional diffusion tensor imaging[ J |. Neuroradiology ,2014 ,
56(3) :251-258.

[11] GIANNELLI M, TOSCHI N, PASSAMONTI L, et al. Diffusion kurto-
sis and diffusion-tensor MR imaging in Parkinson disease[ J ]. Radiol-
ogy,2012,265(2) :645-647.

[12] KHAIRNAR A,LATTA P,DRAZANOVA E et al. Diffusion kurtosis
imaging detects microstructural alterations in brain of a-synuclein
overexpressing transgenic mouse model of Parkinsons disease:a pilot
study[ J]. Neurotox Res,2015,28(4) :281-289.

[13] ZHANG G,ZHANG Y,ZHANG C et al. Diffusion kurtosis imaging of
substantia nigra is a sensitive method for early diagnosis and disease
evaluation in Parkinsons disease [ J ]. Parkinsons Dis,2015,2015.;
207624. DOI;10. 1155/2015/207624.

[14] GUAN X,XU X,ZHANG M. Region-specific iron measured by MRI
as a biomarker for Parkinson’s disease[ J]. Neurosci Bull,2017,33
(5) :561-567.

[15] PIETRACUPA S,MARTIN-BASTIDA A ,PICCINI P. Iron metabolism
and its detection through MRI in parkinsonian disorders:a systematic
review[ J]. Neurol Sci,2017,38(12) :2095-2101.

[16] VIALLON M, CUVINCIUC V,DELATTRE B, et al. State-of-the-art
MRI techniques in neuroradiology: principles, pitfalls, and clinical
applications[ J ]. Neuroradiology ,2015,57 (5) :441-467.

[17] CHAN L,RUMPEL H,YAP K, et al. Case control study of diffusion
tensor imaging in Parkinson$ disease[ J]. J Neurol Neurosurg Psychi-
atry ,2007,78(12) :1383-1386.

[18] DENG X,WANG L,YANG T,et al. A meta-analysis of diffusion ten-
sor imaging of substantia nigra in patients with Parkinsons disease
[J].Sci Rep,2018,8(1) :2941.

[19] WANGJJ,LIN W Y,LU C S, et al. Parkinson disease ; diagnostic u-
tility of diffusion kurtosis imaging [ J ]. Radiology, 2011,261 (1) :
210-217.

[20] SN, 5K, F52 , 55 A4 A0 0 IR TR A% AT B R LR 1k

W B2 FRAZ O3 BT B i PR B SCL T ). AR B 2 2, 2017, 97 (45)
3534-3537.

[21] KHAIRNAR A, RUDA-KUCEROVA J,SZABO N, et al. Early and
progressive microstructural brain changes in mice overexpressing hu-
man alpha-synuclein detected by diffusion kurtosis imaging [ J ].
Brain Behav Immun,2017,61:197-208. DOI;10. 1016/j. bbi. 2016.
11.027.

(A HEREE) Yo #s B #A:2018-08-09

(8% 187 )
(7] WS, HEAR,FRE, & PRESSTINE%2 LGRS 6

WE R ARHEL )] . e AR 2R ,2000,16(3) :130-135.

[8] GERA S K,TAN M,LIM Y G,et al. Displaced supracondylar humerus
fractures in children- are they all identical? [ J]. Malays Orthop J,
2017,11(2) .4044.

(9] Z=MH,INE =B M E AR TR LB ILH
kL[ T]. hAE LR EE 2 ,2016,14(7) :1104-1106.

[10]  F@W, A, w55, G Z AL E M 3 AR 5 IR B 238 ST

NGRS ILHALE B BT T]. B & B b4, 2018,
35(2) .151-153,157.

[11] SHORE B J,GILLESPIE B T,MILLER P E,et al. Recovery of motor

nerve injuries associated with displaced, extension-type pediatric su-

pracondylar humerus fractures [ J]. ] Pediatr Orthop,2017. DOI:10.

[EX0AI SGE )

1097/BP0. 0000000000001056.

[12] YOSHIDA N,TSUCHIDA Y. Radial nerve palsy due to supracondylar
open fracture in a child[ J]. BMJ Case Rep,2017. DOI;10. 1136/
ber-2017-222303.

[13]  VALENCIA M, MORALEDA L, DIEZ-SEBASTIAN J. Long-term
functional results of neurological complications of pediatric humeral
supracondylar fractures [ J]. J Pediatr Orthop,2015,35 (6) :606-
610.

[14] I, XVEER , B35 R BLE 3B B ST AR 2 5000 A SR T A

PRI h E S 25 445 ,2014,17(10) :52-54.

[15] BERTELLI J,SOLDADO F,GHIZONI M F. Outcomes of radial nerve
grafting in children after distal humerus fracture[ J]. J Hand Surg
Am,2018,43(12) :1140. e1-1140. e6.

(AR B H) Yr#e H #7:2019-08-10



