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Experimental and clinical study of two internal fixation methods for humerus fracture

LIN Yang, LI Kang-yang, MA Chu-ping (Department of Orthopaedics, Nanshan People”s Hospital, Shenzhen 518052, China)

Abstract: Objective To search for a better internal fixation method in the treatment of humeral shaft fracture
hy comparing hiomechanics and clinical results of fracture fixation with rectangle intramedullary nail and compressed
plate. Methods (D Fracture models were produced in 24 wet humeral bones of adult cadavers. The models were
randomly divided into two groups fixed with rectangle intramedullary nail and compressed plate respectively. Four-
point bending test, twisting test and pull test were performed on the facture models after fixation and another 12 intact
wel humeral bone specimens. (2)The humeral shaft fracture patients were treated with rectangle intramedullary nail
(92 cases) and compressed plate (78 cases). The experimental and clinical data were analyzed and compared. Re-
sults  The statistical results of bending test and twisting test revealed that the rectangle intramedullary nail was belter
than the compressed plate for the fixation of humeral shaft fracture ( P <0.01), but in pull test, two fixation methods
showed no significant difference ( P >0.035) . Fracture healing time was 13 weeks in average and the rate of excellent

and better function was 91.3% in the rectangle intramedullary nail fixation group, while both were 18.2 weeks and

80.8% respectively in the compressed plate fixation group. Conclusion

The rectangle intramedullary nail fixation

is more suitable than the compressed plate fixation for the treatment of humeral shaft fracture.

Key words: humerus fracture; intramedullary nailing: internal fixation

H 1989 4, AT H BT i HIEBE N ET N
(5] 5 ST B A 92 ), 4 FH i AR 1N 14 5E iR T
Bl B4 78 B, BEAT A 90 2 4 B F G PR U 2, i
HIF,

1 EMhFli

1.1 B Z##
SETE B AT A0 I A AR 2 1 K 5 B T R R I T
RN 6 O N 1 A = 5 1 v 0 NV 24 0 N 1 R i L

PEERAT bk BHOOS = ), U3 A b AL, B T B, A S 95
DL F AR, R it S 12 5. HLEG < (0755)26553111-31860
S0 B A - 2005-01-12; 1& [B] B #A : 2005-04-16

FE, KB M 220 ~ 260 mm, 50 4 4 ~ 7 mm, XN 2 mm, £T3k
WG AT /NL TR M IRTE BT B RS WA 6 4L
FRIE B sh AR
1.2 FarpEs

BP0 B P AR T 1 36 2% (7 BE R i
HleF R ) . Horp 24 R r a2 41 B 12 &L A
B 13 T AR T 13 BT, mAL T Y 6 AROR AU
FERENE M5 S A 6 25K M AR B e . S 4h 12 A il
R
1.3 &7k

PR AR A i 3 AL BN A T P T
(E6 5 1940 PR o S A M [ 5 O BT % 2 B L SR BT PR
12 AP 3 A, (T E P YDIS 5 S H PR AR ST A T



1378 £ = FE

B2

¥ o i

U g S A A B R 5
1.4 %itFFH*x

e 254
1.5 XELER

VU 25 b 6 e, TS 9 P 6T (8 0 A8 TR R £
FIVSi P B 2 65 0 L [ 5 S5 B9 5 (P < 0.01) . 41155 156
o R TR S PN T [0 5 400 00 75 ) R 5 R (6. 5°) K, R ) L e
I HE B9 H [ 2 K (P < 0.01), 5 5¢ 8003 45 i, fr
(i eh T AT 2 T 06 BE 5 A b [ 4L AR 43 (P > 0.05)
Y o B AN I TR RE T R AR 11 5 2 A R AR T2 e, o A JEL 1A

SR S AR L

Qe 1R L i B o R TS PN B T R ) AR R Ao 2
G b T RS S A B A DR R e 01
FHRF R E LTI (P <0.01) . 555D IBETRE G
PO 06 5 T s R 1 S ) B RS R R R (P <
0.01), PG E 1, 0 AE < 0.5% 0, F i brA )
HARPE Y AE > 0.5% J5 NG 3 B = A 1 Ry A HE s 4
J P A 7 K AR 2 T4 07 R T, R AR 2 A il AT T 22 A
<0.5% I, F R WS A T B E 0 R EIERE N ETFm
FEAIHUAH G i 25 (P > 0.05)

F1 IPTRBEAMATHNE AHKLENAHERE R (rxs)
Tab 1 Results of four-point bending test, twisting test and pull test in 36 wet humerus specimens treated with different fixations (x + 5)

Four-point bending test Twisting test Pull test
Group n
Breaking Tenacity Flastic Failure Yield strength Distortion Breaking
load (N) (%) moculus (GPa) moment (N'm) angle (°) strength (MPa) point (MPa)
Rectangle nail group L 23590.0+2.8 0.12£0.01 16.9+0.1 58.2+0.2 6.50+0.2 14.3+0.5 108.8+0.4
Compressed plate group 3 2108.5+2.3 0.09£0.01 16.2+0.2 50.6+0.3 5.30+0.10 105.1+£0.6 13.7+0.5
Intact wet humeral specimens 4 2408.0+3.2 0.11£0.01 17.5£0.1 60.0+0.5 6.00+0.50 120.2+0.6 125.0+0.3
t 115.827 3.568 4.430 36.538 9.302 1.778 73.039
P <0.01 <0.06 <0.06 <0.01 <0.01 >0.05 <0.01
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Fig 1 The rectangle nail internal fixation for humerus fracture
by X-ray
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