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Treatment of femur aseptic non-unions after intramedullary nailing interfixation with locking plate
Li Zutao, Miao Xiaogang, Zhou Wenzheng, Xu Kuo, Yuan Hong, Su Jungang. Orthopedics Center, People's
Hospital of Xinjiang Uygur Autonomous Region, Urumqi 830001, China
Corresponding author: Sun Jungang, Email: 710999438@qq.com

[Abstract] Objective To investigate the therapeutic efficacy of locking plate with intramedullary
nail rerserving fixation in the treatment of femoral nonunions after intramedullary fixation. Methods From
January 2010 to January 2015, a total of 18 consecutive patients with femoral nonunions after intramedullary
nailing interfixation were included. There were 8 females and 10 males with a mean age of (49£5) years
(range 35-75 years), non-union time last for 6-34months, mean (17.6+2.3) months. All patients were treated
with intramedullary reserving locking plate fixation combined with autogenous iliac grafting. The postopera-
tive activity out of bed days, bone healing time, complications were evaluated. Results All patients were
followed up for 6-20 months [average (12.0+1.4) months]. All patients achieved solid union [5-14 months,
average (8.3+1.6) months]. Only one case suffered superficial surgical site infection. Postoperative VAS
score was decreased from (6.0+1.3) preoperatively to (2.0+1.4), differences was statistically significant (=
7.312, P<0.05). so was the Johner-wruch score (’=28.000, P<0.05). Conclusion The locked plate com-
bine with iliac bone grafting is a effective solution for femoral nonunion after intramedullary fixation, it can
be applied for patients have femoral nonunion after intramedullary fixations.
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T

e TR AEREE SIS IR, B T BRABCE T E IR E T . IR, R

AT 77 32 R AN AR B B A BT P T E AR ] i P BT P AR A, RN B B i A AT [

SE A S REBE AR B I E) A IR S S, ANTTREM S SRR IR AR E AN E A2 BTSN, H AT

REMB R, DAL, BEWNATVRIT I TR ITCHOA R A T EITEENATEE ARG B A

DOI: 10.3877/cma.j.issn.2096-0263.2018.04.002

FEETH : REGR— o AR IR R AR (2007)18-1-39]
YESE BRA: 830001 & AT, BrimdeE /R HIA XA REEFE B H O
JEAE A - PMERI, Email: 710999438@qq.com

EMABTAIRZ



FAESAEE R S RE R TE 20184E8 A 44 ¥4 ChinJ Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4 © 199 «

Griflo AR MR PRI I B 4B P AT BE IR RN S e
IR HBE N ET 5 5 BT IR B A IE, SCERROE
B RAE 40%~100%"7 s I AF KK FH AR B4 18 PN 4T Bt
I 7 AR SRR T 1 2 AN T 1) RO AT, SOk TR
T AN 72%~100%""" . AHT 5818 i[5 i 4 5
Hr20104E 1 H £ 20154F 1 H#iiEgEE /R HBX AR
I Bt ARk A0 R T 18 A8 B B R T i N 4T [ e
KRG RAEGATER EE, IR RSN RS
T B 7 Wi 0 it b Al DL R o (] e B g
H AR5 R EAT IR YT, B8 VT W8 R
AR, R A R R .

BNS

— VN S HEBR AR E

PINFRAE: (DFER KT 18 25 ()5 i K
T A R T E T OO EIRFR
77 2N -6 AL HE AT [ g 5 78 T o 1) 45 R A4 T 43
S, HBUET AL B BIF: (& B AE RS W bR,
(5D A H RS 2 47 Wi ity A7 7 e 2 I 7 A At

FEBRFRE: (OYIR BRI EIT: Q) EA
HERR G EG GO EHFAERT 1 om 48 80
(OB HIL L FIREAPE B 375 (56 88 A ET 308t
ETWI 05 AN s (6) A FE P E 1O I B 25 AH 2K I
R s (7D HAE FH a2 00 1 7R 000 12 i 2R 24
(P

TR

ARFFLIN20104F 1 H 220154 1 A Hrigge s
IR ETE XN R B BB Ia 1R, DR P AT 1
SR BT i i 1) B B T B MR AN IE R 18 ),
BE10 61, LPE 8 4F4 35~T75 %, 1 (49+5) %
HAER Al 6~34 4 A, P (17.6£2.3) M H . B A
e J R AT g 5 W 1 (R R 2, BE AT IE AN
&G Ko A o 35K FH OR B 5 A T Bt e 4
BRI e B B AR B B AT IRT .

KA FRAFARCAC T ZE 01 2% I BTG B3 B st

sl
b

=BT INE

WU AN Bt 3 T DR M L A AL A,
oG 2 A i LS, 7870 8 B R A A i
GG B i 75 AR AR 7 T e st )
R 3T W ) A2 43 % W s B 2 2R, 5~8 AL
R AR ] 5 R T M BT AN, S P R SR MRAET

F5 AR [ e AR, BT /N Co BB PR T 5 22 i ] e 160
s B A4 % B A T S S T 56 38 1B i W o A%
, U5 BE N ET AR AE BT AT BRBE N 5T 43 ik,
225 T A BT BRI 2 .

IR =& =2 7

WS A N 2H B35 R 5 1 A7 = TR i 4
i [8]  Johner-wruch ¥ 73 1 VAS V¥ 73 LA K A J5 I &
JiE R G 0L, Herbi A IS Wb : BT RfE 6 1
HE 2 E KW A F I A& E8:3 1 Ha)
A FAL A 1 B & i R LB AR, B
7 28 ] [l B o A K 3 R IS 0 S i i e e, TG e
SRR B D R AR

T it T5iE

% H] SPSS 18.0 &t if 2% B, i & 5 R R
Kolmogorov-Smirnov 1 56 & &5 £ A IE & 70 A1, I &
IEZ A 1 VAS P43 LA & +5 o~ , RRT R IKBE VT
B ) LG AR RO AT £ 8 36 338 4T L4, Johner-wruch
R RRIILERER R AT K EE I 0.05,

# R

— A

FTE BB 3RS 6~20 4 A BE VT, 7 ¥ b6 15
(12.0£1. DM H o K FIEEIrlE: XL R iE
SR /NGRS B PTER, TEN R D, BT 5E A
FE 2 wili G B3, HEE et Es.

LA

A A EITAE3 dW B fiE, 4~6w
RS2 A X R 25 Ry 2 1 5 4t L, SR B I ()R
24~45d, P (35+9)d. Frf B H T3 @A v iE
5~14 4 H (AL 41 0L 1~8), 3 (8.3+1.6) 4™
Ho 1HIEF HIERRFRY)OIERGL, &35 Kbt
RAHEIRIT G, RJ5 10 HBEVI S & @A .

= .VAS i}-4) } Johner-wruch i¥-4)

18 51l AN IE B 5 AR J5 AR KB 15 i Johner-wruch
PO B R m T AR, VAS KT R, 253
EENES-38 T JE 3

W
—BEPAT A E AR Ja B AN R A

il P9 BT [ R J B TR AN E S BE PN AT T 2
ARJE 94 H LAE, B3 B AL R, T 2 s



* 200 - HPIEZEE RIS REE T E 201848 H M4 el

Chin J Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4

usEy

1~8 Jtk,45 %, ERCEE PN ET A EE RIS 100 2 W08 s &
PREEAE" B1~2 XERoRFIrkinm, Brimit K B 3~4  CT &R
HATEIEM, & T W TS E L s B 5~6 ARG T W A 5
LR 4 T R B IR BE A T » Wi B B PR S o A R A [
s B 7T~8  ARJE 6/ H BV X 2 s B Jr Ao, Wi A7 3 S e i, - 3

=1 18 B ANE B FH AR S AR KEE VTS Johner-wruch 1743 & VAS 143 EL %

Johner-wruch ¥4
It ] - - VAS 47
i R A = MR
AHT 0 1(5%) 3(17%) 14(73%) 1(5%) 6.0£1.3
Y NEE RV i 12(67%) 4(22%) 2(11%) 0 16(89%) 2.0£1.4
GiitfH 7=28.000 +=7.312
PE <0.05 <0.05

JR ER PRI E o AR« B T A R < TG S R
[7] S 6 3 30 B A R D7 X 2R3 3 A A B AR i
BRAER™, BARJEEAEREI R RIRE,
% 5 BB R IR A AR AR TR 25 S R
FH S, (B 5 8 TR 2 SE O E 2, R P i B B T
tPAN iR b N SR E RN R S AU
LR g SRR B R A E R AT AE e
IAN TR A m I i A8 B0 B A i 3 X3 AT 48
X5 BT BE B B M R ] E L HL TR BT A
Bl PN AT R SRR S RN B AT LE BN SRR
K NETBUET RN, BT FLEAR R K TBUAT B
A&, BDRE BB (H 2 AT 5 BT 2 IR A7 A Tk
A BT RN 52 B A, B 7 Iz 30 1Y 3 A7 £E
— € VU RS B . SR LR B, SC B N AT T 2
KA T8 TR S YU AT RE ) A AL, B TIAIE R
BT, A R M AR E ™, AR
Hh 3 B 1A B P T I AN, B 3 TR A N 5 A AE B
), o) S BUE P ARG, M i pRE T T E e
RNERRSE.

T AR [ 5 O HER AR

J TE AT A BT A E AR R ANE S SN
ETIE AN 244 5, 7Y ] 5 AR D 3 Wi 4 i 01
3 e R e Ry R sl - i AR T B0 AN E )
H A AR AL A VS 5 SE R P T B IO P
BT SO AR T P I R T A e A i S T Bl
I, R BLER 5299 1 007 A e e A BT ik s,
B YT B I A P BT RO AR I BB K
477, RIAH FU L0 Ho B PR gE ; A 2
IOIBEA AT & R e, R AR K AT Rl w]
RIR BB IS, MBS, H R IR TE 3T
Wi 45 R TE A AR R AR A AT R
U ANE 1 85, Wi & BUBE AL, 38 13 3 )AL Ab 2R,
(et B B EITROFAHY) . FIt, EERA &
WA KT W8 0 A7 A ) B AN 081, 42 o1 W i =5
FRIEN, A RNRTT H . ik, AL B N
I B A O RS A B I R 3 R B i £ Bl 1) e e
L5 AR DASHIE BIRa € 1 3 Wi A2 BEH T & &
1 H



FAESAEE R S RE R TE 20184E8 A 44 ¥4 ChinJ Geriatr Orthop Rehabil (Electronic Edition), August 2018, Vol.4, No.4 + 201 -«

H T BB 0 AR 30 R A B R T B Y IR E R
Ja R B TN IS B LS R A R [
73, 9 5 300, 0k B AR A A 5 i e Ak
MRk 730, B 3 W A 8 1) P S 22 R 5K 0, 2 %
BB PTG 5, I E T A E S, X R R T AR
HRBRAT L% BB P 00 A B A I e (1 B A
fitlo L, 69T R IR B ANE, AR AE
B A LAy > W 5K 0, AR BEE I 8 A

= E AR

i T 4 B A AT ] E AR R B2 R AN E Y
o ARJE 6 MHALLE, EES 24 VAR, H RS
A P B Bl e PERIN L, X 2k o i 3 25 i
HAEIWromtfil . AR 2 I 4 Wi 7775 e 4% e
M7 AT EER A RN, HEER Hoh TR ZE SIE .

DU AR i R A

1R PP AR B 3 W « 7 W S S A 1 S RN
B AR R A B TR B S e R IR RUE N
R, AR A W I, FRATTU 5 B AN IE
BT AL A BUR N, R T ALK
S NCATIE L, i plrom “ 48 457, 2 B i L AR XE
1, AT S BB ANE R AR, PR v S AR
BRI Bk S P g B 4 i S A R 2 2
Bo Sy 40, AT Wi b BHLIRE T LIORE i i J) L B oA i
AR, N B BT S AN B R A AR, b
festa s,

2JEERY R B MLE - BN AR R A I AR A, A
A 3E G 1 7 EEAT Wi DT, 35 36 RS Rl 0 A
R, S0 B 3 i ] L LI, S I G0, RlR
SR B R B S % T AR IR 5 I R R
QUL Y/ M3z HBIA .

3. W A B B - VR BE 1 R H AT ARG TR
ANE T AT I E AR R rp Ak 2 58 Wi DLJE
JTRCHE IR B AAHE B K H BT R 2R, 78 20 SR ZE I
SR A AL K I T A o

T AT FUAFAE B BRI B AN

DRUIF 0 e T A [ e 2 A » 8 W o ) R B A
R ATAE — E A, AR A B RN AR HE E A
R A REXT S5 R AR . PR, AT R TS A
FVIYT R 5 KREA 2 HrL BEALG HE G 50 Meta
IIHTRIESE.

2 % x ™

S, PNEDL, O, S, TEHRE N BT SR AT S T LR YT
JBe i Al K 2 AN IE T B (0], R A R AR,
2013, 15(9): 820-821.
B, BN, SR, & CBENET NI EIRIT RS 2 BUE T
3845 [J]. P EE 5K, 2012, 27(12): 1118-1119.
FIUK, ZERR, X8, S8 BN AT S B IHRAT IR T 2 R E M
TR (], h 2 FE RS REE R T, 2017, 3(5):
260-264.
Pihlajamidki HK, Salminen ST, Bostman OM. The treatment of non-
unions following intramedullary nailing of femoral shaft fractures
[J]. J Orthop Trauma, 2002, 16(6): 394-402.
Megas P, Panagiotopoulos E, Skriviliotakis S, et al. Intramedullary
nailing in the treatment of aseptic tibial nonunion [J]. Injury, 2001, 32
(3): 233-239.
Kontakis GM, Papadokostakis GM, Alpantaki K, et al. Intramedul-
lary nailing for non-union of the humeral diaphysis: a review [J]. In-
jury, 2006, 37(10): 953-960.
Verbruggen JP, Stapert JW. Failure of reamed nailing in humeral non-
union: an analysis of 26 patients [J]. Injury, 2005, 36(3): 430-438.
Shroeder JE, Mosheiff R, Khoury A, et al. The outcome of closed, in-
tramedullary exchange nailing with reamed insertion in the treatment
of femoral shaft nonunions [J]. J Orthop Trauma, 2009, 23(9): 653-
657.
Banaszkiewicz PA, Sabboubeh A, Mcleod I, et al. Femoral exchange
nailing for aseptic non-union: not the end to all problems [J]. Injury,
2003, 34(5): 349-356.
Trikha V, Varshney MK. Plate augmentation leaving the nail in situ
and bone grafting for nonunion of femoral shaft fractures [J]. Int Or-
thop, 2006, 30(5): 429; author reply 430.
Canale ST, Beaty JH. Campbell's Operative Orthopaedics. A [< %2 %
H AR AE.2015(10):2760.
Lynch JR, Taitsman LA, Barei DP, et al. Femoral nonunion: risk fac-
tors and treatment options [J]. J Am Acad Orthop Surg, 2008, 16(2):
88-97.
TRAEEG, PRI, U, 5. B INANAR TG T 6 AT T e KA e R
PR [T]. R HEEE2 44 E, 2010, 90(27): 1902-1906.
Arpacioglu MO, Akmaz I, Mahirogullari M, et al. [Treatment of fem-
oral shaft fractures by interlocking intramedullary nailing in adults].
Acta Orthop Traumatol Turc. 2003. 37(3): 203-212.
HBRK, FEITA, VE 5, 4. XUHAR ] 5 10 1 T REHARL 1 Ve 7 M i e
BT ANERT BT ] LA R, 2017, 23(3): 276-279.
Yamaji T, Ando K, Nakamura T, et al. Femoral shaft fracture callus
formation after intramedullary nailing: a comparison of interlocking
and Ender nailing [J]. J Orthop Sci, 2002, 7(4): 472-476.
PERAT RSERI, TR, A5 BB e 1) 4 i o I 5 S A 25 K A oS
T M ST RO ], AR A RS R LT AR, 2017, 3(4):
210-215.
R ZE, KRR, T SCH, 45, AR B I e v 97 I 3 i P T 1R
EARJGHAE [1]. LHEFRRE, 2010, 16(2): 96-98.
CUCR F 41 2017-04-10)
(R Ymtit: BLLZ)

FALk, BRI, B SCIE, F AR R AIGIT RN B R R I IRE R A MR R ST SR [J/CD). PR EF RS R A LT &

&, 2018, 4(4): 198-201.



