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Interlocking intramedullary nail for the treatment of femoral nonunion SHEN Guo-qing, ZHANG Hao ,GA O Fa-wang,
CHEN Jun-qi,WANG Zhao-hui ,LIANG Zhu ,MA Jun,TAN Ying-dong,Ll Zheng-wen,ZHA O Qi. Department of Orthopaedics ,
the People s Hospital of Jiuquan, Jiuquan 735000, Gansu , China
ABSTRACT Objective: To analyze the causes of femoral nonunion,and to investigate clinical effects of interlocking in-
tramedullary nails for the treatment of femoral nonunion. Methods: From January 2001 to January 2009,31 patients with
femoral nonunion were treated with interlocking intramedullary nail. Among the patients, 19 patients were male and 12 patients
were female,ranging in age from 18 to 73 years, with an average of 32.5 years. Twenty-four patients had nonunion of femoral
shaft,and 7 patients had nonunion at the distal femur. The patients with nonunion of femoral shaft were treated with normal in-
terlocking intramedullary nails and the patients with nonunion at the distal femur were treated with supracondylar femur inter-
locking nails. The reamed technique was used in all patients. All the patients were treated with internal fixation with interlock-
ing intramedullary nails and autogenous bone transplantation. Results: All the patients were followed up,and the duration
ranged from 14 to 72 months, with a mean of 23 months. Thirty patients got bony union,and an average healing time was 4.6
months (3 to 6 months). Another patient healed after bone re-transplantation and intramedullary nail fixation. All the hip joints
recovered to normal function. The average HSS knee score was 89.97+5.21 at 1 year after operation. Conclusion; The use of
interlocking intramedullary nail for the treatment of femoral nonunion has follow advantages:reliable fixation, good stability,in
favor of early functional exercise of extremities and joints. Reaming combined with autologous bone graft may be good treatment
methods.

KEYWORDS Femoral fractures;

Fractures,ununited; Fracture fixation, internal

Zhongguo Gu Shang/China J Orthop Trauma,2011,24(1):62-65 www.zggszz.com

BRI R WL AAE, BRI

AN T B, BN < S s 26 1], AR EL A

FERE T ET, ARG 5%~10%"2 VI & AL
REPETIE S , B AR R 2.1% B A& s
YRIT T I R MERS 2 — 4 2001 45 1 H %= 2009 4=
1 H R BIENETIRYT 31 BB AN Ir L
W, BRI
1 IGERER

A4 31 %, 55 19 B, £ 12 B AR 18~73 %,
V41325 % HApBE T ANE 24 B, B 2wt i

HHIEH  HEK  E-mail ; shen.guoqing@163.com

5 B Ferbe YR 4 Bl 4 2 IRTFARE 1,
HBEEZ ORI T FARNEE, Bl EE ik
FEINEAIMR 22 i (CFLrp s RN 22 [ 8 ) , BEINET
25, e R Ty RS AR 3 i, LR
M 2 B BRSE AR RNAR 2 ) (CHErb T AR 22 [ 1 1))
ARSNGB T il 40°~130°, P
89.5%; fH 1 —5°~5°, SF-34) 1.2°,2 il s A A I
TR, FARFMSST G S AIE R B F NFTRFAR
Ja B FRIGIT B AN E FARBE D 6~16 ©~H , F
821H,



PR 2011 4E 1 HEE 24 555 1 )

China J Orthop Trauma,Jan.2011,Vol.24,No.1 + 63 -

2 JRfrAE

2.1 FARITE FPARKIMEMEL, FA A B

T BUAR S IR ZI0E 30°, 45 FHA NIRRT
PRI T B A PSR e 2 A IS A MR B4R %
TR EITRE E R R, Fl A FTRFARYI
05 PR TR AR, BB RS [T ), R N R
BRAL, T BT W A R A, T R R B 2 R,
B X TR E R ST, TR BTN AR Y B
RS MBI B BRI B AN A A
Privm i m e T AR ST, SRJ5 A SO B i
HHYHLI 6 em KWITUI O, UIJT 8 w5 AR LY 73
JBE, WYEFHEBE T LA EARALIR G . A ALY
B, AN HIREE N ET, WG A RN E TS 98
T EORABENET o SRS FERE PN BT I8 B 2 e
PWET B8R BT B S XA A HTJT 5 mm
AR T R T A ) , 2225 T Y B BR_EBE N
BT BEPETIEE 5SS , TR AL BEA AN AT,
ORI B DR AT AN I 2~4 em (14 f A0S R
RICA B IEEREE BB R, T R JULPA) (36 ot g 18—
HEFE R, R E AN ESHRAER | /NI
B R BT K SRR NI 26 K TR BRI
SRR | R R AR 5 Y B S DR S |

WER KB FARYIO%E, FRUIODA T,
24 h Y150 F 50 ml BRal 3k 510,

2.2 AR FARFMHRMEMEEFL 3,
DIYS > BRI K A% 1 K | TR Rs4 v R L AR5 2%
fit o B4 T CPM AL RERR I

3 4R

3.1 JPRUrEE FARKF2M.1.23.69.124H
AT R SR A T 5 i T RN P [T 52 R I L, SRR
B ESCTT UIRE, KBR AR 50 T AR S
B, ARJG 1 AN TR T HSS PHAKE,

3.2 WERBEDIZEAR FORETE] 135~200 ming FAR
HRA I 400~800 ml, -3 625 ml; {F: Bkt E] 16~32d,
VI 22d, AR 31 B AR ARAS DT, B TR 14~
T2A4H ¥ 23 A RIS 1A A BT JE il 60°~
130°, -3 100.5°; i B -5°~5° P31 1.6°, KI5 6 1
A e i il 80°~135°, - 44 118.5°; i B -5°~5°,
V2,00, ARJE AR 90°~135°, -1y
120.0°; {1 B —5°~5°  SF-24 2.1°, B3 58 4 A 4 At 1]
3~6 NH P 4.5 A LAY UL 1-2,

3.3 JBRSCTHY HSS WS RS 1447 HSS R
PP AR5 5 R (26.61+3.51 )43, TIfiE(19.42+
2.54)4% & B (15.61x1.17) 4%, L)1 (8.58+1.57) 4%,

L. o

E1 #8554 2 EMEBAENBE TBCEYT, ROERRC 1a, 1b.R07 X A RIS FECAIFRE LBCEYT  1c, 1AM E I X
SR 1ediifE 15 DK AR BARWIR, Bed T BEAE 1, 1gBURWRR B B, AT RENETIEE  1h, 1L R T ARG AR BENET 3 1k
1, 10305 25 A B a0, Im BERETHULE X r

Fig.1 Male,41 years old, the left femur fracture caused by car accident, which was "floating knee" injuries 1a,1b. Preoperative X-rays showed inferior
segment fracture of femur combined with superior segment fracture of tibia 1c¢,1d. The X-rays after plate fixation 1e. The X-ray at 15 months after in-
jury showed plate broken and nonunion at inferior segment of femur 1f,1g. The broken plate was taken out and the fracture was fixed with interlocking
intramedullary nail ~ 1h,1i. The intramedullary nail motorization at half year after the second operation 1j,1Kk. The fracture was healed at 25 months af-

ter injury  11,1m. The X-rays after taking out intramedullary nail
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Fig.2 Female,26 years old,left femur fracture after car accident 2a,2b. Preoperative X-rays showed comminuted fractures of femur 2c¢. The X-ray
after plate fixation 2d. The X-ray at 3 months after operation showed internal fixation failure 2e. During the operation, the sharp knife was used to strip

cortical bone so as to maintain large attached by periosteum to form some periosteal bone pieces with blood supply  2f. Grafted bones were placed into the

deep surface of bone pieces 2g,2h. The X-rays after fixation with intramedullary nail
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