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Treatment of distal femur nonunion with bone defect by less invasive stabilization system and fibular strut graft
GA O Kan-da and WANG Qiu-gen. Department of Traumatic Orthopaedics ,Shanghai General Hospital of Nanjing Medical Uni-
versity ,Shanghai 201620, China

ABSTRACT Objective:To evaluate the therapeutic effects of less invasive stabilization system-distal femur (LISS-DF)
combined with fibular struts graft for distal femur nonunions and bone defects. Methods; A total of 12 patients with distal femur
nonunion and bone defect were underwent revision operation with locked plating, plus a nonvascularized autologous fibular
strut bone graft from June 2007 to September 2014, including 10 males and 2 females with an average age of (56.2+14.1) years
old ranging from 30 to 77 years old. The mean time from the initial trauma to the last revision operation was (16.4%5.5) months
(ranged from 9 to 26 months). All cases were atrophic nonunions according to Weber—Cech classification and type B1 (bone
loss) according to Paley classification. All patients were followed up and evaluated with clinical and imaging results. The KSS
(American Knee Society Score) scores including knee clinical score and knee functional score were compared before and after
the treatment. Results: All patients were followed up from 12 to 17 months with an average of (13.7 £1.9) months. All
nonunions healed with an average time of (6.2+1.3) months (ranged from 4 to 8 months). The average range of movement
(ROM) of the knee was improved from(67.1£29.6)° preoperatively to (102.5+13.6)° at the last follow-up. KSS scores includ-
ing knee pain,range of motion, clinical and functional score were significantly different before and after operation. No such
complications as infection, hardware loosening or breakage occurred postoperatively. Conclusion ; LIFF-DF fixation and autol-
ogous fibular strut bone graft facilitated the successful treatment of distal femur nonunions with bone defects.

KEYWORDS Femoral fractures;

Bone transplantation;  Fibula

Zhongguo Gu Shang/China J Orthop Trauma,2016,29(8) :723-728 www.zggszz.com

Fractures,ununited; Fracture fixation , internal

PR S AN A RO TR | IR IR
JROBTAR B B A | g i B R e AN R el e L

BB BRI . EATRENAET . PIAMIUER & AR
S HE TS AR A TR R SRR

I

PN E | PR A ) Sl 25 ] e 50 s PR L= Ak
B IRMEN AT B9 P9 8 E 7 B A AR

WIRVEE : ERAR  E-mail ; wangqiugen@163.com
Corresponding author; WANG Qiu-gen  E-mail ; wangqiugen@163.com

ERWEMESE, B2, B REARE .
W[ TEFA BB 2L 2 RS R REATY A &

2007 4F 6 H 2 2014 4F 9 J, R HIBC 8 3 i Y P
[ %€ R4E LISS-DF (less invasive stabilization system-
distal femur, LISS-DF) & P HE& B AR IR 12 6



724 -

A5 2016 4F 8 H 2K 29 545 8 #] China J Orthop Trauma, Aug.2016,Vol.29,No.8

B 22 St AN P I P R RS BT AL,
HT,
1 #REHE
1.1 &R

AL 12 1,55 10 B, % 2 1] 4545 30~77 %, F
¥1(56.2+14.1) % , A 2478 A% BB E 9~26 4~
A ¥ (16.4£55) 1 H . BAEE OB
6 ™H X & H BonaPramhiife I JoE i 4z
FREL TN R H O B R et 3, sN
[T R I, B i AT A IR, BN TR
Bk L. BRGEPTIE oL 1 G, H
AR A4 # BB AO/OTA 43 FI2, A1 Y 5 5]
A2 B2 5] A3 R 1], C1 B3 ), c2 A1 L B
HEREL AL 12 BIFF A Weber—Cech > ZE 47 4B AN
AR  $2 Paley 43U E BRI (BL) , B AN IE R
TEAE O« B N B A FA A8 a2 2 ), e B B RS of
30, PN SRS B RET A B 3 ), B T 24
2 M5 SRETIBT AL 3 4], B A R L TR N BRI 2 1
aCE N T W A5 s A B 2~4 cm, Y
(2.7£0.7) em,, ARG I RE A ToIEG9e &, TR Y]
A a B, AR A48 . c- i 1 &
PRIFEFANE-6 WEIER S %, 12 #8851
Bz i w3 N B EIGIT, 8 B 1 IR 2 AN i
BFA, 4 BN 2 EEZFEAR 12 5 R AT
IR 1,
1.2 Ik
1.2.1 FARIFE RHAZSRREE, £EBUPEM,
SRR T L PR i e vp Sz i s i S
GO R Y53 T VAR £ S~ U 1 I O = s o S E W ol 1
VERRE T RIAMUY KRS, R0 A 19 B k)
T, B HE R oA 43 e AMI AL, 78028 5% 1 AN %30

LB E AMITET AR PR I DG TR [l e 4 e |
TR R L, 3 RO T MG L, 25 BR A #
SRR P [, 2 A s SR T DRI SR ) 3 DA O
P v TN . 25 BRE AN Wrm £ T 4R 4H 2
WS R T A A 2 21, 4T 38 R s , anAr o s R
WHE , W LA TE, A a4, IS OIRIEN R E S
J Az ity PRS2 R 2~4 e B R FE AR AR
0 T B WK i R 2527 4 em Y BN B D047 < £ f
LR R s & ORE S TE T
K, TEFE/INERFEE B 6~7 em R T, TR
PRAPHER AR Z BT BMEE T I 95 A BB 2 i
B Ty D) B 0 0 e A e T
B DX, R A IS KB /Y LISS-DF [ #1477, LA
1~2 MU SR T 1 e B A B, BBGE & A RRR
F TR B S SR T W . BT RS RS B
JEICPGE, BEICT 878 53 2H 206 A B 5 57 A 2R
AT, A FAR B IRVER TR,
1.2.2 RJGHE AR5 24~48 h KRB RIGH
1 KRBT e Sk LA Wi DA K TR R Bk 11 24, AR
J5 55 2 RATHME CPM (continuous passive movement)
Bk, R 6 ARV BEHR DR 11 RS 20~
24 JAB R, Wi A R4 | W X SsOTE 0, m]
AVFEEERNE,
1.3 WEHRIR Sk

[l —#4 B (5 1 /E) T st Se il 12 B Ui Es
AISCER TAE, BT i B3 BE DT R AR 92 i Fl
FERARER A TEBL, IO B PR B PR A A [a]
KBTS a A G 5 T 1Y TS JE S S
1.4 R0k

SBEARFIA G T P RER T 26 EM G T b2
P41 2 48 (American Knee Society Score , KSS) S PEAE

F1 BREBZHEFEHERE 12 flEFREKER
Tab.1 Clinical data of 12 patients with distal femur nonunions and bone defects
BH AE PEH BRAEF AR UL ZOEBRERERTRI () WRAE R =X TR S A L (°)
1 30 5 1 10 LISS 90
2 55 % 2 26 LISS 90
3 35 % 1 9 TR 60
4 42 % 2 24 R 30
5 65 5 2 20 LISS 45
6 58 5 1 15 Bt E BRI 100
7 62 B 1 13 28 A+ BRA T HE 30
8 55 % 2 21 BE AR 80
9 68 5 1 18 LISS 30
10 59 5 1 12 LISS 110
11 68 'S 1 17 LISS 50
12 77 5’8 1 12 LISS 90
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Tab.2 Clinical results of 12 patients with distal femur
nonunions and bone defects
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Tab.3 Comparison of KSS results of 12 patients with distal femur nonunions and bone defects before and after operation

(x+s,score)

[N

[ S2ep -V

fif ] YR B FasEtk (GIINRC AR E D HREHE I
AHT 25.8+10.0 13.4+5.9 23.8+2.3 53.8+17.1 32.1222.4 85.9+37.7
RIRBTT 47.5+3.4 20.742.6 24.6+1.4 90.7+7.5 80.8+11.6 171.5+16.6
el 7.807 4376 1.000 8.029 7514 8.454
P{H <0.05 <0.05 >0.05 <0.05 <0.05 <0.05
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Fig.1 A 76-year-old female patient with supracondylar femoral fractures
caused by falls  1a,1b. Pre-operative three-dimensional CT scan showed
a supracondylar fracture of right femur 1c,1d, 1e, 1f. Three-dimension-

al CT scan after open reduction and locked plating fixation showed

malreduction of distal femur 1g,1h,1i. Three dimensional CT at 12
months after operation showed distal femur nonunion and bone defect at medial cortex 1j. AP X-ray film after revision operation with LISS-DF fixation
laterally and autulogous fibular strut bone graft medially 1k, 1l. AP and lateral X-ray films at 8 months after revision operation showed nonunion of distal
femur healed 1m,In. AP and lateral X-ray films at 12 months after revision operation showed the process of incorporation and reconstruction of fibular

strut graft with medial cortex of distal femur
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