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Correlative Study between Character of Bending Strength of Callus and X-Ray Density of Callus in Fracture Heal-

ing Process Z0U Bing-zeng, DONG Fu-hui, QIAN Min-quan, et al

gy, China Academy of TCM, Beijing( 100700}

Institute of Orthopedics and Traumatolo-

Objective: To set up an ohjective and non-injury method to estimate the fracture healing process, Methods: X-

ray films of 48 cases of adult fresh fracture, 50 cases of adult old fracture and 70 rabbits experimental fracture of

tibia were analysed, through computer image processing. Results: The bending strength of callus and the X-ray

density of callus have an exponential correlation{ P<0.05). The X-ray density of calius increased coincidently with

the fracture healing process. It also confirmed that there was a high correlation between the character of bending

strength of callus and the X-ray density of callus. Coneclusion: It provided an objective method to assess fracture

healing treated by the integration of TCM and WM.
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R A S Pry == g R R
REMAMIKEDEgEwEE L RERERESR
ff. BEWERNBHASHTFERBINT F/H2ME
VI, 8RR AW RER /4, R T &% HF Ry
E. AmMERENEKEBEFRGEN IEEE G
EBREFFEAY., AWEABES TN NEBRE S BN
KEMAETR, MBS —MEWRIT RGN S
W&k,

& B & 5%
1 ISEEYTA
1.1 FEEE+EH 48 W EE, B 29 4, & 19

B Edr 10~75 &, FH 3758 %, BRHEE BT FEIH
6 E TR oML ST B 4 5. BiFAM,

* EHR AR FESTENRME (No.19272068)
1. EI KR E G W RA(GERE 100700);:2. 1 H
Fl2p i 2 B F R

R 6 ff, MER o ], BB o M, W Fr R 24 A, K
WAL E T 3 #, A =T 45 ). R 24125 E,
T35 76.7 K.

1.2 BREETEIT 50 @SB E, H 324, &r 18
i E# 1167 %, TH42.7 %, REEE ST &7 23
AlL.EETEFSH, T FEHFR THM RETFTEH
wLWETEH 3B, SRR 8N 8 M, i 11
B, #HE 13 8, 588 18 B, BB 6~57 ™ H, FH
16.83 T H. HPEEA S 12 #, ~A@ 5 38 #,

2 R¥IrFTE

2.1 FHETHITHEEARPELHEBAZRHE
FRAbEEME S, KPR EE 24 6, T4 HE €88
5 E 24 #,

2.2 BHETARFPEEEF 33 #, 24 50E
e 2 178, BRmRTEHINaEREES
(T ENGNEOSH .S T AHEER i
E B, BLHE LR T &, 5 940518),
E#EEmER. EF 1K, 8K 2m,1 1A% 14



- 664

e, 1697 3 NP R, |

3 EHAEEGNE FHAWESHAESRER
TR IRIT PR S 35 X) B &at 3 3%
XER R WRIA R IT R EERr e 8T S 4 8.8 B.12 8
4K X R(EMSRMBAeFE— X440, AitHE
VLSRG AR (LA E TR B 2 8 IMA-
3200 W B R, 43 F 512 % 512 % Bbit) ] B 447
HITRAN M ES = TR KE S A, M 10mm
=198 RE(HMW ), KEH 32 &, N BHEHE K/
N X0 RE, YR 230 8 %,

4 R

4.1 AFEEFER BED SHRAER 1975 £5
BESSIRT BT A R RS 4L 176
AT, B R AT 47 BB AE 24~ 125 REFEH
W, ¥ 76.76 X(11 B, 1 S5 4 B 45 1
LHBF MR F S, 89T 297 K (42 B T 1 K&
H. WIHEHE 3 MABITE,50 MV &4 26 Hh
52%, B 13 Fld 26%. B 6 Wby 12%, I8 5 #
& 10%,

1.2 BHMEKESNT W EEE XZLAER
ERRENER, SFNEAESHRE X EREX
(%), Bl i S P REE/ EFETREEYRKRIY
He FIEEETHIT X RKERIETH M 94.30 +
19.79, {6 R R H 00,92 + 16.97, ‘S ¥ & & 0 &
107.51£19.74, BRIHEEFEIT X &K E R GFE
103.05+19.91,3397 4 R 2% 109.54 + 17 .48, 3477 8 &
P A 117.47 £ 15.84, 897 12 Birth 115.47 £ 13. 11,
HEIHHEBFRE S ARMBEAEENER(PL
0.06). VI LE5RFEEE, BH-& L g A B i @ &k
TR HERR, B K E IE e

xRS RE

IR P S il
1.1 FEAmET BERSFECIHRE 70

FEPFHES SR 1997 F11 AB17£E 118

H, ES2(HFTEFEWFFEDIDHOHRE, HE
A0 F,KE 2.1~3.5kg, T 2. The; MR B $5
R 3% LEH 2 lm/ ke BIEHHER,. 4
FREWE, B LETFREE FRFLEY I 0.5em
AR L 1.5m S HER Imm JLRTFFULTHER
M. EWD1 S FHERBIKELRILH
i) LHairErE iR E R, B RN R T, = 05 2
& 77 =, o #HE F 100mm/ min, 37 85 B & 60mm, A
Fhp7 e 2R I AR B 58, 100 P o 4 B 2R A e AR
RIS, st R AT, KA L TTHREEREE.
A1 BASRWERERKEL, W8 LR EE,
¥ERawHENTEARE 2 B384 8.5 H.6 8.7
F 2 8 BIAbE, 3o4r 7 8. 84 10 KB,

1.2 BWXAKEER>N Lo ERAeT
R SE RS BT TR AT B 62 X £, kIR
HAEEBEESY PERERAERE 100cm, FHE
45kV, B B # 100mA, BILRTE 0.12s, FFfEBR#E X
2k A AT AL R A 2B AR &4 8 R T A T SR N
5 % BB B RS 47 47, I B B9 10mm = 198 R &,
KERIZH, MBIHEFIE X 3 210 RE, Y 3 220 #
=,

1.3 Fir@ehrmENL s asE g
AN FEARE BHEEAME WA, BREET
WD-1 U FHEEN Ly = A3 a8 Bl 5,
B 10mm/min, 5B E 60mm. IFH T EEHE
IR 7 FF A7 il 28 .

1.4 HHASE BTENE H=STHRER
B F Y S0 ] BE R bR A 1L A B R K vk, A B4R
RUE-Bp S B A 1S 10mm B, 10% FEE 2,
BRIMENK BF R TERS, B BB (HL
TACHI S-570 A1) WL 2%, 3 5% B8 LA EDAX-
9100 B RE S (X M ESNF e #TtE S HE.

2 R RRESrFTFAARPHXKEKE
R AAMBEXS THEHE R, RE.

& SEEFFTEFARMNBXKKEL BNBEXESSHERIEBLE ($s)
. - B A B [R) X IR B0 5 AR ERER ﬁﬁ“ﬂﬂ?%‘ﬁ
(7l ) {%) (BB & /um®)

AT H 10 0 B2.76 £ 10.40 — — —
1 10 2 113.15+ 18.64 17.38+5.29 168.23 £ 88,78 122,96 + 49,13
2 10 3 127.66+ 12,89 76.21 £ 35.50 657.21 + 84,47 365,01 + 78.30
3 10 4 126,71 £ 13.34 7R.55 £ 31.84 483.75 + 178.97 253.64 +113.07
4 10 5 125.81 + 9.93 64.82 +18.87 198 .55+ 40.50 112.97 + 22 .86
o 10 6 126.62 + 19,34 50.88+13.24 210 .57+ 88.Q05 134.22 4 43,44
& 10 7 115.40 + 26,81 43.73+22.80 226 58 + 140.08 136.79 + B1.98
7 10 8 126.46 + 17.31 43.74 £26.08 265,50 + 14025 170.23 £ 108. 42




PEPHELSRZ197F 11 S 17HE 11 47

AR ER RV E IS K EE/ S F
MR B, TE ARG 3 R e IR E B, o xR A2 S A
127.66% , M IR EFEFLG K, SR ALK E, TED
ErGLRAMGEFEER(P<0.01).

SEHFIMEARS 3 AR E, g
i 76.21%,4 A B iE B S UE(78.65% ), T fio 2 7°F 72
SO%ALE, FREAFWEAFSHEAREEEZR(PLC
0.01),

TMEESERNAEAXE. NENRES X £
KERETHREMEX M, BRIEFNEEHNESHHM
KRB HERANIBEFTE HXFEE » =0.785,
P<0.05; EREBHHFEN: F0RE =
- 286.9562 . TT( i KB,

EME BRI RE TR SSEREE
I~4 R ERR RGBT THE, ZRG 7—8 B
XNAKLH. 7EZHDRSLRANERENYER
(P<0.01).

3] w

SR, ATt BT E N
i B o] Ll B R R 0 A A R R R s B, X
SEFHY, FE, MEREMNER, SFERRANH
FiTRHEEVREENNE, FESSEEERS
FHABKERANRENNERSE, CRRHEH
BEEEITMAERBIIEMER, B2 AMEES
BB, MRS, 4 FitaiREERMe Hit
BHiFE. A5 F - HTMAFrEERE B REWE
HBEAARS I~4 BT AEKE, HARERE, 7
HERESETHDREETVMAL ARAEREE
EFRMBUTRS S, e mEHS RN iR
T EFREGERE. BB 3I~4 FAEmNERY
B ENAE, Sk T R B b, B EeELE
L, s 15 HERER I, WRERA N RS

HREEFHF A G SR X 80K ELEE
RERMAREMK, B3 AN EEAE &E{HE, 48
BerEm K EHREIFEFSKF, SRBEF 45
MAFEERBEREYES. SHEHEES S 6K
EEEME R FHEREEXKKEHE 1
EEMTEAN BRI, HIESHEXEEFREAETEA
MR, RSB 9EH R, BIEFEHNE

* 5o -

BTHPALS, BRI AL A NERE 71228
BEREd. SN EESTEIAERMNEE S X,
FaRMY=ax’s BERETEBER HEEEEEL L
LTPHESXHER BB ARELHER EHE
0% R BERKSEBNUTHERTAFRIE, NHEHH
FEERERT YR EE RS, FHXMERN
R AR A IEER A .

HITAEe B4, WS RS, B
B, ORETHEREE, LREEN IRERAR,
RENMTCRENEENR. HEFTHO S, FHIE
Oa%sE FEEWERKE, SrEBAEDE) 5AH
B EARNER. T TS KL ERS
WEB, FRNAKEME/| ERHEAHE MR Ao
MR,

BRKENFHAGHILERESRTIERESH
HEm A A e, B R EWMEAEE, MHET T
WX g B4 A O BRI B I A9 2 Y, E e R
LR R P AR A i — R AR
AR, VTS EEHAET. THRERERE
WA A s eSS XERKEAER
frr S dETMEAFUAR, HERHRKS R X
£k b W B A 8 & T kR T R S R R A B K
FHEREE. BRTH X K ERIRHh ke —
AWAN TG, R —FHER LR ERAEFTE
PEALBHET B & B0 £S5 358 AR R A R

# £ X W

LR YEHMEEXLR.BI1IM. LR FEESEHEA DR
#,1991:187—191.

2. Markel MD. Formation of bone in tibial defects in & camine
model. ] Bone Jt Surg 1991;73A:814—916.

3. Chaa Y5, Aro HT, Lewallen DG, et al. The effect of ngidny
on [racture healing in external fixation. Clin Orthop 1989;
241:24—25.

4. Tiedernan JI, Lippielle 1., Connolly JF, et al. Quantitative
roentgenographic densitometry for assessing fracture healing.
Clin Orthop 1990;253:278—281.

5. Nicholls PI, Berg E, Bliven FE, et al. X-ray diagnosis of hesl-
ing fracture in rabbits. Chin Orthop 197931421 234—236.

5. Markel MI}, Chao YS. Nomnvasive monitoring technigques for
guantitative description of callus mineral centent and mechanical
properties. Chn QOrthop 1993;239:37—39.

7. Black ], Perdigon P, Brown N, et al. Stiffness and strength of
fracture callus., Clin OQrthop 1984;182:278--280.

{WrRE.1096 - 02 -09 {57 . 1997 - 08 - 01}



