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Ultrasound—guided closed reduction and external fixation for distal radius fractures in children // SUN Wei—jun', TANG Hai—
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Abstract: [Objective] To investigate the clinical effect of ultrasound—guided closed reduction and fixation with modified mini—exter-
nal fixator for unstable distal radius fractures in children. [Methods| From March 2017 to December 2020, 55 children with unstable frac-
tures of the distal radius were enrolled in this study. According to doctor—patient communication results, 29 patients were treated with ultra-
sound-guided closed reduction and fixation with modified mini—external fixator (the ultrasound group) , while the remaining 26 children
were treated with traditional external fixator under fluoroscopy (the fluoroscopy group) . The perioperative, follow—up and imaging data were
compared between the two groups. [Results] All the patients in both groups had operation performed smoothly. The ultrasound group proved
significantly superior to the fluoroscopy group in terms of operation time, imaging exposure times, intraoperative blood loss and hospital stay
(P<0.05) . In addition, the WB—faces pain scores in the ultrasound group were significantly lower than those in the fluoroscopy group at
1day and 3 days postoperatively (P<0.05) . All patients in both groups were followed up for (18.53+4.24) months on average, with no signifi-
cant differences in the time to remove external fixator and the time to resume full weight—bearing activity between the two groups (P>0.05) .
Compared with those 3 months after surgery, the extension—flexion range of motion (ROM) and ulnar —radial deviation ROM significantly in-
creased in both groups (P<0.05) , the Gartland—=Werlay scores also improved in both groups at the last follow—up whereas without statistical -
ly significant differences (P>0.05) . However, there were no significant differences in the abovesaid indexes between the two groups at any
corresponding time points (P>0.05) . Radiographically, there was no significant difference in fracture reduction quality between the two
groups (P>0.05) . The PT, RI and RL in both groups were significantly improved after operation (P<0.05) , whereas no significant differenc-
es in the above imaging parameters were noticed between the two groups at corresponding time points (P>0.05) . [Conclusion] The ultra-
sound—guided closed reduction and fixation with modified mini—external fixator does achieve considerably better clinical outcomes over the
fluoroscopic closed reduction and conventional external fixator for distal radial unstable fractures in children.
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1.1 A SHEBR R

PIAFRE: (1) 4EIR<12 %5 (2) £F8ILER
I E T X Za2WitsifE ¥ (3) FREALEET
AT R 5 (4) B3 sy 5 78 B 2 i 8 e B2 > 1
Cino

HeBsbmufe: (1) 4EI>12 %5 (2) R&TFEEN
WITH s (3) B ¥ 5 BB 2 v i AR FE B9 <1 emy;
(4) BIFBBILMIAEYT; (5) EHrEBAL L ki
sURYY; (6) Mg E s, (7) A U
2.
1.2 —fgeRt

2017 4E 3 H—2020 4F 12 H, 55 B &G
AR, WAARIBETERTSY, R4 Rygmas R,
FBE Ay AL 29 BIFNELLL 26 1], PHALEHE —H
TORULFE 1, PRALAERS . MRS MG BMI (body
mass index, BMI) . #5145 2= F ARiHE] J2 OTA 288122
SWTG i L (P>0.05), AT BE RS T
EHZ R, BERRHEEMERIE
1.3 FARIE

FT A BRI R T, BUEMY, BESN E

BETPFARME L.

®1 WMABERW—MEAMSLER
A B

it (n=29) (n=26) P
Y (B, xxs) 6724249 6312240 0531
R (], Hit) 18/11 14/12  0.537
BMI (kg/m®, & s) 23.88+4.43  23.8423.82 0971

W ETAREE (d, x+s)  7.76£2.31 7.92+226  0.791
sy (e, ZerA) 6/23 9/17  0.247
OTA AL (5], A2/A3) 25/4 19/7 0.224

AL TR AR AT, A
IR R S (T MR BRI A Rl 44, 45
. 7.5~10 MHz) B TICHEMBIREN, Frbes Kb
R E PO, FINEITRIIE, BA T
PR s A B i AL, 51 SR T
BT I S A S A A 2 BCE AR 2.0 mm BRA 4 v TG
Bro anReeE T s T EAE/N, PR ER 1.6 mm
SO, TR AR . FRUCR T
SEEITRE NI RS, RS i R R R %
FE, AbBREHRE, TEEBoEHIL.

BMA: TREARTEmEdr, CIBH X 2
LB E BT AT, 00T i HiE Rt
B, AMERZ 5~7 mm HPATUIE, I LRAPHRHC R L
fi, AR 1.8 mm B ATH KBTI, S84 A
HAE 2.0 mm HHIRSCIM T ERET o [RIAE D5 03 ] T
L I A A 2 HOOMEERET, PGB L
HITEAE)G , LRGBS IR B LA & E 28
CLZR B B R R AT IR A ml $e i) o A PEER R,
TR AL .

PHZEA G H TR R, 24 h, EIIEHIRHRZY, &
M_E IR REAL SR E , ARG 24 h BIJT IR 15 8
JEMFTIRERE MR . ARG 4. 6. 8 AL 3. 6 NH A
TR IEMIAL X 27, BT S IR PRBRIMNE E A
L4 PEHERR

ICR T ARWITEbR, AT ARME . ARG
B APkt AR, 0 IR, A
FIGE R | WRETRAZh . WAL b SR R
Wong—Baker 5 ¥ 7 J/ 5 % (Wong— Baker faces pain
rating scale, WB-FACES) ¥4k 495 2 & o SR SE
2 MG S E . Gartland— Werley JBi ¢ 7 I fig 0T
S BT M- JE TG B (range of motion, ROM) |
RAl-t¢fm ROM WA IGIRZCR o A2y, PEAh
HA AR R AL R # i<
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3 mm, JoRA R A s 22 E TN T B8 A =3
mm, FERABIER R AL . W A (palmar
tilt, PT) . R ( radial inclination, RT) . B&H 2R
£ (radial length, RL) .
L5 Geitorik

K SPSS 20.0 A HEATGE o0 M. TR AR
VL x +s 3, BORHRIERS MY, P4 E] HE AR T
SEREAS o KB 5 A PN IR ] R PR T B R T 2203
Br, WP LEECR ] LSD ¥ BB R AR IES A,
R RIS o THECFERER ] o RS0 5Y Fisher G
5o EGUTTRE AL L BCR F Mann—whitney U K%
P<0.05 HZEFA G AR

2 # R

2.1 FEFARMARE

WAL EBIATE TR, BRALA 2 G R
WUER S, TS ARG, PIgLE S T AR
TR 2, AT ARE R, RPESERE . R
R A RERT X B T B AL (P<0.05) .
P AR 5 WB-FACES P9/ P43 34 4 AR 1y 120 8 A1
HAJG 1. 3 d#BFS41H WB-FACES JJ i) i 1%
FBEUNLL (P<0.05), HARJG 7 d WL AT T
L 2 7 RG24 L (P>0.05) . RJFREI A
SiErh, E R AT A5 B 1 A 3 T R
M B

®2 FABRERFAHER (rs) SEK

- il B .
(n=29) (n=26)
FAREE] (min) 30.52+4.47  59.58+4.78  <0.001
ARHEEEREC () 1552091  10.35x2.00  <0.001
A (ml) 2.66£0.81  17.35£6.30  <0.001
fEBeRstE (d) 2.55+0.63 3.73£1.48  <0.001
WB-FACES $F4r (43)
NI 2.62+1.35 2.50+1.33  0.740
AJF 1d 2.03+1.27 3.03:091  0.002
ARJF 3d 1.21+0.41 1.62+0.57  0.003
ARJg 7d 0.38+0.49 0.38+0.50  0.968
P <0.001 <0.001
22 BlVISER

i BB IRBETYT, BEVTRE 12~30 A~ H, P

) (18.53+4.24) ™ H ., Wi EBEDT ORI WL 3,

T 2E 1 59 718 961 5 s} ) A 5 4 17 5 3 St 1) L g 25 S 2
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gt EE X (P>0.05). SARJE 3AHME, RKik
W6 7 P 94 2L A — i ROML, i X s — B Al ROM. £2) 2.
FHOM (P<0.05); WZHAY Gartland—Werlay 3434445
JRiEL, (AR Tg i EE L (P>0.05) . AHNE
] 55, PHZHIE] Gartland—Werlay 343 Fil ROMs ft) 25 5+
HTegeitrm Lo

BT R R P 2R S I A B TR B I
i, (HZEAZH B 1 I ERRE TN S, TREK SR
[ 2 A2 9 JE I HRBRAME 2 4L .

®3 MABERHER (r=) SHK

- A B P
(n=29) (n=26)
PrBRAMEE R () 5.86+1.51 6.15£1.49  0.474
st G s E (J5) 10.00£2.27  10.23+2.35 0.713
Gartland—Werlay #¥53 (43)
AJE314H 0.66+0.55 2.23+5.57 0.136
RV ] 0.41+0.50 0.73+1.28  0.224
PAE 0.087 0.187
Jpifii-iE ROM (°)
RJg 34 H 100.00£10.18 100.58+10.61  0.838
ER/NCi] 108.10+7.00 108.58+10.61  0.840
P1H <0.001 0.002
Ji R A~ 0w ROM (°)
RiE34H 62.24+4.55  60.77£5.42  0.279
RG] 66.55+3.30  65.38+2.80 0.166
P{H <0.001 <0.001

2.3 ARG

WA R AR PR A S W3 4. AL E T E LR
B ZER TS ITTFE X (P>0.05), MARG
PT. RI. RL ¥JHARFG R EE (P<0.05), AHWN AT
A, AL ERE AR 2 R st E L (P>
0.05) . HLALY 5 UL 1.

3 3 i
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K1 &&, B, 9%, NBREBZBMAE,. WK, HaZR2h ABE  la, 1b: WIREALE 1| FJREMA X LR RAERE
Wi A T EMF AL S, MRS B, B rmEM ol WARE AT, 2R A B i ARE i 1o 87 F

ARIRIT, AR AR 8 758 B i B DB B i o 52 X 4 ik T

1d: RAEAE SIS T B AR 2.0 mm 5o REHER SR E & 42

BRET e, 1f: RPBEWILZRE R EITZANE g 1h: RJF 28 DHAIEML X LA RS mmE i@, TR

KA AL
*4 BABEXGIEHERSEHER
- A FHAUL Pl
(n=29) (n=26)
AR (], RR2%) 12/13/4 10/14/2 0.759
PT (°, Xxs)
NI} 1.34£10.63  1.85£12.67  0.874
AJG 11.76x2.98  11.04+3.41 0.407
Pl <0.001 <0.001
RI (°, x+s)
AT 17.90+7.90  16.35%8.39  0.483
RIG 21.86£2.47  22.23+2.07  0.554
PH 0.013 <0.001
RL (mm, xs)
AR 4.90+4.09 5.19+3.41 0.773
AJg 3d 1.62+1.12 1.73+1.19 0.724
PAE <0.001 <0.001

AT FE B R R A A B AR 2.0 mm B
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BOLI T O0 o BAL B ET B 5 28 2~5 K IR a5
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JE PR T A . EEAE, DU sir S
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BNZIFRAE, FrLAGHE s A AR A M 2 R T nT fil
FOREA, R

HNE B IBET HiIT S AR R AE JsR, BARaE BT
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e 125, RETRRRIRET M JCSCIkAGE . T3 i L4
FE I RBHTE F10e7 ABIE L0280 7 FEH A 3K
KOsk mfa e v, B4R M s AT L, 25
i, e BRI AT A B e E . R AR S Yy
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