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Image Evaluation of Low-intensity Pulsed Ultrasound and Low Freguency
Electromagnetic Fields Combined Treatment on External Callus and
Fracture Line of Rabbit Radius Fracture
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Abstract: Objective To investigate the combined effects of low—intensity pulsed ultrasound and
low frequency electromagnetic fields in promoting fracture healing.  Methods 40 ordinary healthy
grown Japanese rabbits were prepared forelegs bilateral radial middle cross—section fracture model
and the rabbits were randomly divided into four groups : I ., I, and II.,, I, ,each consists of 10.
Left side of rabbits from group I , and II, was carried combined treatment of the low—intensity pulsed
ultrasound and low frequency electromagnetic fields (group U) , on the right side with only the
lowfrequency electromagnetic field therapy (group E ); Left side of rabbits from group I , and 1I,
only for low—intensity pulsed ultrasound therapy ( group B), and right side carried out sham treat-
ment as control group (group C). The intensity of ultrasound treatment is 40mW/cm®, 20minutes a
day of treatment. The intensity of low frequency electromagnetic field is 0.9mT. 40minutes a day of
treatment. X-ray index evaluation of fracture healing was taken after two weeks treatment of group

I., T, and 4weeks treatment of group Il ., II,. Results Semiquantitative analysis of X-ray
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film evaluation showed that regardless of 2weeks or 4weeks treatment , fracture healing of group U,
B, E are significantly faster than the control group C (P<0.05), but no significant difference among
group U, B, E (P>0.05). Conclusion The low—-intensity pulsed ultrasound and low frequency
electromagnetic fields can promote fracture healing by affecting fracture healing period and modeling
period, but the effect of combination of the two treatment to accelerate fracture healing is not obvi-
ous.
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HI AR P S 2 F ARG, BT VR HE 45 T2 BE (4 R IR 2R P T B A i ] R 51)
Ko, TR PRE T A 2 B v B 2 P R K 24 5% ~ 109% 1B v 28 Ok S8R @ A soR i s o B, ]
AR T A G ], DR R A A, R RE SR R I A TR, MR E 2 U AR BT

IG5 ik vf R 75 ( low—intensity pulsed ultrasound, LIPUS) FIIE S5 HL % 37 (low frequency electromag-
netic fields, LFEMF )& — My BN 1, 1R 20 2 5 A2 500 MG PR3 0, 15 2 1 R 56 38 ok e e P sl 25 R0
LG S — A D B I A e A, D e —Fh 2 TR B G TR R T SR B T B
TPk, IF ELART 1 I B2 ik e 8 7 g a5 R0 H 1 3 A 0 B A B/ PR o KT, e 2
Jok ek 7 RV, B 37 0 A5 T LR B8 97 B I LR SR 7 B T I BCR & B 4 T AT — R I7 AL
A7 X T7 T R TEEE WL ARIE o O T RS ER E k eRE R A  E B B AT R AL, R ik R AT AR
HHIR AR AR R FY B, R R AR TR, R OB B M A AR S IR AT S T LS A R R ik
ol PRI B S R 16T AR — IR IRCR R A W R 5, SRR — AR TR 5 B A AR e
HITEGRGIT k.

1 HES %

1.1 SLIEEY

40 H 358 AT fi R H AR R H 1 S (SE 50 3 ) BT B A& IE S5 : NO.42010000000194 ), MEHEA 43
A3 T ARG 7 10 LA IR YT 2 SRR 4 R BR i e AR, (REE 2. 46 ~ 3. 02 kg VETHAE TR AR
ERRFRAE T, EIREEHRIAE(2022) °C, B 60% , 12~ 12 h [AIFEIREH , & WIS 5 SHEX . &0
FRWORRRE SR, A HRPOK . FTA s S 45 G LUK S B 2 AR A 2 B 2 R
1.2 FELWMERIKF

i1 = 5 (SAESHIN) AT BEHL , RS2 bk ox k. 25 #0543 : 20 000 v/min, 4 W% B2 18 mm, J&
1 mmo A58 B Bk ofolE A A 7 A DM=200B, EYIT 6 B A A R . FARFE AR : TAEMIE 1.0 MHz+
10% , A A 58 40 mW/em®, %5 16 25% . AR 8 11697 AL LEG-2000, |~ M B Z AFHCA R A
Ao FEARIERR ki E 1 000 Hz, ORGSR E 0.9 mT, PX-100CLK B 520 22 2 K X SHEHL (&K
ZIEEIF A A RAFD
1.3 BIEEESBE5ETT

85 17 (20 PO RFFE— G, B8 kT 51 2.5% 5 5 E 240 (1 mL/kg) BRI, 7317 JE XL 40 58 15
B A R, WU EE , AR AT, B TR Dy AR B AR B AR AL UM A, R AT B AL Al A
FeE B2 mm SRR T, RS4RI, AT REE .. EECYR, e BT BN o E R, R
JEAT SR, A MR, AT HE KRS T B R WERY, FE N3 mykg, BR 1K, #2523 d,

B RS (S8R S FREHLAY 0 1o T P4, 4841 10 Ko T 4167 Ay R 20 00 08 47 0 3 38 fok vl B 7
AR f RE A B AR Y7 (U 4L) , AR AT IS AT A L R 0697 (R 4L ) 5 T3 2 R e A0S b A7 1K o 3
ik b R IR (B4, HiEBR AT 00 647 AN THIR TP A T IR AR A Y7 AR R S 6T R (C 1) o AR 32 Jok v e
FEIGITICE TAEMR 1.0 MHz, kb (s S aFE8 2.5 ws, BK &0 10 ps, 58 J 40 mW/em?®, $HK5R
JE Wk o RE 7 IR T AR Sk BN S B TR A B TR, Sk R R Z R DU A AR A R, R 1K, TRYT



014 %58 #F 8, % KRB b B F MR BT IS BT REE T FERTITRNPEIFN 55

20 min. A RS IR T U K IR | kHz, 2818 D LR R 5 0. 9 mT, K e 7 Ry RS B B P Ak
HLBE R T A S R 2 Bl ) Ab , RER 1R, RYT 40 min,

BN TEES AW EIr@&EAGTT R, ML 0, W, B4 10 2. 5 1 HiRIT
418, H THEIF 28 . XFEUE. B .CHLAAIRIT 4JAFIGIF 2 AP 4, Ei3EA U .U JE; Eq B,
Bi.Ci.Ci8 M4, B 10MHA,

2 H#R

AU S G a3 0 T AR SR 5 2 JEV RN 4 JR FH £ Tk 3 3 R 6 SR T A T R, ZE AR R A9 R SRR,
B NBER, BRI AN R, FA R S A R AR R AL A X L R, AR S R 55 KV,
B A 1.1 ms, B 125 mA, BRI S YAIIEES 80 cm, Z5 R WK 1 F 2 TR,

E1 Be. B#EE MRAE4RMEXER
Fig.1 X-ray side photo of group of combination(U), electro—magnetic(E), ultrasound(B),
control(C) on the 14" day
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Fig. 2 X-ray side photo of group of combination(U), electro-magnetic(E),ultrasound(B),
control(C) on the 28" day
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Tab.1 Score of fuzzy degree for external callus and fracture line on the 28" day
of group U (combination) and E (electro—magnetic)

T EA I, I. I, I, Is I I, I I, I
B 9748(U) 4+6 4+10 4+8 4+10 5+8 3+10 5+8 4+6 4+10 3+8
W, Bk s I 4R () 4+8 5+8 3+6 4+8 4+8 3+6 5+10 4+8 3+8 4+8
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Tab. 2 Score of fuzzy degree for external callus and fracture line on the 28" day of group B (ultrasound) and C(control)
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Tab.3 Score of fuzzy degree for external callus and fracture line on the 14" day
of group U(combination) and E (electro—magnetic)
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Tab.4 Score of fuzzy degree for external callus and fracture line on the 28" day
of group B(ultrasound) and C(control)
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Tab.5 Score of fuzzy degree for external callus and fracture line
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