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Augmentative locking compression plate (LCP) combined with bone graft for the treatment of aseptic femoral shaft
nonunion after intramedullary nailing WANG Fei-da,GAO Yao-zu,YUAN Wei,DU Jin-giang,and WEI Xiao-chun. De-
partment of Orthopaedics ,the Second Hospital of Shanxi Medical University ,Shanxi Key of Bone and Soft Tissue Injury Re-
pair, Taiyuan 030001, Shanxi, China

ABSTRACT Objective:To investigate the effect of augmentative locking compression plate combined with bone graft in
treating aseptic femoral shaft nonunion after intramedullary nailing. Methods: Twenty -one cases with aseptic femoral shaft
nonunion after intramedullary nailing from January 2007 to January 2013 were treated , including 18 males and 3 females with a
mean age of 37.7 years (ranged from 23 to 64 years). The mean period of nonunion after surgery was 23.9 months (ranged from
9 to 62 months). According to Weber—Cech classification, 10 of those 21 cases were hypertrophic nonunion, 7 were atrophic,
and 4 had oligotrophic fracture nonunion. All patients retained the original intramedullary nail ,and applied with augmentation
plating of 6 to 8 holes locking compression plate, unicortical fixation with 2 to 3 locking screws in the proximal or distal end,
with simultaneous autologous iliac bone grafting. After treatment,all patients were allowed to partial weight-bearing until full
weight-bearing according to the radiological results. All patients were followed up and were evaluated with clinical and imaging
results. Results; All patients were followed up from 8 to 24 months,averaged (13.5+3.5) months, which showed clinical union
at 4 to 8 months,averaged (6.0£1.0) months and radiological solid union at 7 to 12 months,averaged (9.1+1.5) months. No
such complications as infection, hardware loosening or breaking were found. Conclusion; Augmentative locking compression
plate(LCP) combined with bone graft for aseptic femoral shaft nonunion after intramedullary nail has a satisfied clinical effica-
cy. It’s an useful and simple method.
KEYWORDS Femoral fractures;

tive

Fracture fixation,intramedullary;  Fractures,ununited; Surgical procedures,opera-

Zhongguo Gu Shang/China J Orthop Trauma,2014,27(10):815-818 www.zggszz.com
LR APy E i B = B IA NN E BT

HETH . FE A RPEIE S H (45 :81071495)

%, RIEARZ E NS ROE AR B AN E R K AR
A 19%~2%", AHITAF AR B = RER 407, 2 %t

Fund program:National Natural Science Foundation of China (No.
81071495)
HEH . D/ME  E-mail ; weixiaochun11@126.com

Corresponding author; WEI Xiao-chun ~ E-mail ; weixiaochun11@126.com

B3 Z Iz BENETBORTENG IR LB iz, s
FEPrBENET I ARG BN E I K A b pil 2 4
I A S — e R A S 4GE T BRE R AR
Al3E 6.3%~12.5%", X T BT EHIrBE NET - E AR



- 816 - W E A5 2014 4F 10 A5 27 %% 108 China J Orthop Trauma, Oct.2014, Vol.27,No.10

Ja TR ANE IR A — i, 1£5h
PO EEEY BEE O BN ET  PRAiR T BENET
S DL R B BT O B [ e 45, 2B
X 21 451 1 FH BR 08 5 in B9 AR (LCP) B A R ¥
S eE T BT BE N AT e ARG TR AT R E D
Il RO AT BB 23 A, IR HZAR I AR TR
1 IGFRER
L1 —B%R 2007 4F 1 A= 2013 4 1 HllGA
BB T HPrBE N ET B ARG TR A ANE 21 ], H
W18 1), 4 3 ] AEA 23~64 % Y 37.7 B
ANERTE] 9~62 A~ H T4 (23.9£15.6) 1 H o Bidhili
A ZEam s 8 6], i Ah A V& 05 4 15, 45475 6 {3l , S5 Al
P 3 05 A BRAEWIR E T o A A a T, B R
i a0 1383936, 1358 1461, T
/3 Bir 4, B E Winquist—Hansen Ay IR,
I A6, A5 4], WAL 7 451, VA 3 6] B ASERR
P& Weber—Cech 4371 JERIU-EANE 10 4], Z= 454
BANIE 76, BIFRARAVEANE 4 B CEFRA RAE
ANE B AE S L@ T RE R A B AN E i —Fp o A {H
I FPr A AR NE Y ] Bl i, PR e
MHIH ),
1.2 ZWibriE BE TEIBENE EEAE 9 1
AU B A A A R R B 0, 1 shak f
JE IR IR, I R A B P IRl B Hedi , JCBH S %) el
S EIESh, H X kA Bt 3 4 H Bea AT 8 i
HERAEES
2 BITHIE
2.1 FARFE Diegdrog it BUlka i)
1, 8 i P s (4w M AT BE IS Wi J Bl AL
PR AR B R 8 PR ey AL | i JER T e R
AT DL AR e S 8l T PR W £ 4
TR ZE2H 2, g ok Wit ) B B A, 7 DBy ] ] A8
IRIFRE L2 K A, 9 A i AR SRR U = A
(N 2= INDIt= R 3 ISP e SN = o R NI A i =
ANTEE () B B st J 1 PR, K F R BB T PR P 6T 4
FHTENR) 6 FLEK 8 FLA E N A9 (LCP) , il B T %
B W ) A M SR AMI 3T i S e A4 A 2~3 AL
VAR OBET A2, SR 5 PO JE R e e £B s, T DL I
Uik e, e SR T R
2.2 ARJGAEE RIGHOBESIN 1~2d, PER
N 2~3 d, RS 2 d 7 E IR 48 S T 37 B sk L
SR RTURE SR O 4 $B e, 9k Sl sl IRy, B
b AR R | [ B R, B X KR
WA BB SN e,
3 £R

21 il B AR ARt 1, BE T[] 8~24 N H L

¥1(13.5+3.5) ™ H s FAREHE 55~165 min, F-3(110+
29.1) min; A L& 100~600 ml, F) (238+
141.3) ml, i BE BRI GTER A, I AR A A ]
4~8 N H EH(6.021.0) 1 H A4 2 R A ] 7~
12408, FH(9.1+1.5) 4 H  Hidb 4 Bl REAESE N
ETREEAR GG ATRENET S 14k, BETTIABEIAR B 2L
PR | PN [ s 8 K 88 AH DG I R IE .

FRAE Tohner—Wrnch A5 1 0 2 AL A 15 00 1
Wi Je 305 JC HE i RN S 3 3, B R R R B
Prekif o, e ME N3 ; B . Wi Js 58 I8 M
SRS, B PTe, E T EAT ]
U, AR S ENG B 5 25 . Wi SRy AR B R, O
TG 801, /0 e i A T W o, DT R O T L AN
R ETE S, ARATPNEER A 20 9], R 1 ], B
R ILIE 1-2,
4 g
4.1 BeE T EIrBEN e E AR S TCE B AR E
A KB TR AN E S MBI RE, 295
TE AR OB TN B AR, Horp iR R i
BB A A AR A & B, (BT B,
VBB Yo gt B A A RE ™, AIRiE
FREEE T EYTBE N ET 1 8 ARG KA B AL 1
BRI ARRE , T RE S BRI BT BERE L AN Gz it
BRETWT LIRS R AT SRS AR T A i A AR v
BRI BT AR IE R S T B, A A AN
HERVE FEA R B NS EPrBo AR s = 5, B
LA, Ui E P At 22 . AR E Do
Prit R SR EE A, VIS A5 B Wi s ] R AL
B B 2 S ECE Y E R, SR
BANEREFEA RAVE AW R, A5
W7 BIZEGETE R AN 2 B SRR R AN R
WIRFARBEERIIF G A7, b 4 6l A 2210
SL Wity
4.2 BeETEYTEENETEE AR T E M E A ER
Jror s P BRI RE N E TR IR YT
JBCE T BT RE N ET 18 AR S NE R BB A& 1 1L )7
P, HARUEE A G gl AR YRS R e
WIS, O BERt 2=k B RA-E AT E
FWEIITER S, BT BT ] B
A, TR SN e 2 SN B R AR, @8
O B T AT ARG KR N T 5 I P T A
o S12ERG e v . Brinker S8 S S B 1Y) B
PETGE & B T W AR et B R 5 JC R
ANFE T T BB i AN 2R R e
WARGEAE, ¥ REESRABE N T A RER 2IMGE
B AN IR HEVE A, PRI AR G IR A =



HEEA 2014 4510 A5 27 555 10 M China J Orthop Trauma, Oct.2014, Vol.27,No.10 - 817

\
‘\
{

B1 B, &,64 5 OB T EL T 883 (Winquist—Hansen 43 7)  1a.

BENETHEARIG 14 A X KR REFRA RGN

1b. SIS ERAR (LCPY B SHEE ARG X LR 1e. R 12 A X KA EERE 1 KRR 24 ~H X LR

Fig.1 A 64-year-old female with left femoral fractures of type | (Winquist—-Hansen) caused by tumble 1a. X-ray film showed oligotrophy nonunion at

14 months after treatment with an intramedullary locking nail ~ 1b. X-ray film after LCP augmentation and bone grafting 1c. X-ray film at 12 months after

the operation showed bony union was achieved 1d. X-ray film of 24 months after the operation
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Fig.2 A 47-year-old male with right femoral fractures of type Il (Winquist-Hansen)caused by falling from height ~2a. X-ray film showed hypertrophic

nonunion at 24 months after intramedullary nailing  2b. X-ray film after LCP augmentation and bone grafting 2c. X-ray film at 6 months after the opera-

tion showed bony union was achieved = 2d. X-ray film at 15 months after the operation when the internal fixators had been removed
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