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[Abstract] Objective To explore the efficacy of double reverse traction combined with
percutaneous minimally invasive locking plate internal fixation in treating distal femoral fractures. Methods
Thirty distal femoral fractures patients treated in JingXing Hospital from July 2014 to November 2015 were
included retrospectively, patients were divided into double reverse traction group and traction bed group. The
operative time, average reset time, blood loss, VAS and HSS score were compared between two groups.
Results  All patients were followed up for 2-13 month (12.2+1.1 months on the average). The operative
time, intraoperative blood loss and fractures time (95+11 min, 150+80 ml, 18+3 min) in double reverse
traction group were significantly less than the traction bed group (110410 min, 200+94 ml, 254+4 min) with
statistical significance (=— 1.773, =1.624, =1.362, P<0.05). There were no significant differences of
preoperative VAS and HSS score between two groups (P>0.05). Howerver, 12 months after the surgery, the
VAS score of double reverse traction group (2.7+1.5) was significantly lower than that of traction bed group
(3.7+1.7), with statistical significance (=1.513, P<0.05); the HSS of double reverse traction group (18.7+1.5)
was significantly lower than that of traction bed group (81.6+1.7), with statistical significance (=4.437,
P<0.05). Conclusion Double reverse traction combined with percutaneous minimally invasive locking
plate internal fixation can reduce surgery time, reset time, intraoperative blood loss and postoperative pain,
thus achieve excellent functional outcome of knee joint in the treatment of distal femoral fractures.

[Key words] Femoral fractures; Minimally invasive surgical procedures; Bidirectional rapid

reductor

DOI: 10.3877/cma.j.issn.2096-0263.2017.01.006
E 5 H0L: 050300 A7 5K, i B 2= e
JEAEAE# : 21177, Email:jidongli1 966@sina.com

T



.+ 28 - PEZERRI SRR BT AE 2017421 %33 418 Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2017, Vol.3, No.1

JE B vl T AT L%, ST
[179.4%, 7 BN A EB B B 4T 1 9.5%", Ho b DL e
B0 R B AL R )RR
%o JRCE 3 v R D R OGRS A, B T R
AT B A ER RA TR, 1 EL 55 R I A e
ZEAHA, IR A 2 WA 22 4 B 2 i M) 7 Bk
PEEHT. BOXIBABF TG E A, FERIES , Bk %R
B REBEIRITE T2 — RS EYITE
AL PN [ 58 JTTIERR T D1 A 308, S 8T &
AR EEZ AT Y, MR U 22 5] AT BAIA 2 1A
B AL, BT E E R SRR, BT P9 [
ARG IR,

AHEFE B A T R BB B BT 2014 4F
7 HZ 20159 11 H R AL RLK 2258 = R B gk
PEEH AR B AL 14, 0 HE A B 1 Rz v
BT B EAT U A 5 BT AL BRSO B e
B AR P [ 5 A D) AL B AR P e 9T R B
MITET: (DN AR AL E T S AT
B 328 S T I ¥ 5 (20 LR R g 9238 T IR I v
HHT IR R TT 280 GO ERE A 167 B iz ity i
Privs AL E ik

BARE7E

— RS o T

[l i v 3 BT 2014 4F 7 H 2 20154 11 H R &
= Bt BRI B I i o v i A R 30 491, 55 21 4
(70%) , 22 951 (30%) , $& HR B A7 J7 1 AN Rl 73 WU
510 (n=15) 582 5| IRH (n=15)

MU 7 5| H i 151, KRR 25| EAL 4 Y
B B e B AR P T S 55 148, 2tk 44, AR
50 % ~60 %, FIJFRE (50£100 % .

| RELEF 1561, RIS PRIV & A8
ETERBR A [E 52, S5PE 10491, ZePE 54, AFie 51 5 ~63 %,
SPHER 511D %,

P2 R R T — RS, Z RS R
S P>0.05, K 1o AHFIT C IR AP LS 2440 3
ZE e, A Nk B B IS R E 1.

TN SRR E

PINFRE: (DERY 20~70 55 ()i 14 2
KB NI B w i B s GOWIRE T (DFES
IR R A 7

HEBRFRAE : (O o5 B 31 CRF e L AR B
W~ 2 R BE R SR R I S B0 s (O BRIF M &
P O 52 >3 J )5 (3) BE A R 5 47 43 19 5 i Jgg %
BRI e

= RITTTE

WU A 5 41 BEFADEN T FARIR, RETF/ NS 45
T, BRI B E SR . TR
AR 0.5 e V1 1T, 3088 & B, B FLHT N —
MOMS AT, £ R s T R AMEXT P g . T4
N2 cm, J52 cm HAMANFT AN —HM2.5 cm [ 7 [GE
VERE BS54 5] o BRI 5 77 ST IR O 9 IR
RN AL o 72 5 38 MK EE BT — i T B A0 _H bk
BRETET R, — oA ol 4%, 1 )2 5| IR 8 45757
0, SO A= 5 OO 1D o F47 A7 18 4t 7 i
WAL A7 52 AT VR A TT R A B O Y i AR BE L I
AT o QA& R d iR R A . il B i 25 19
G150 LA R H B I Wi I BE e RE 067 o 5 B i BRSAE A
SEEPRTH B 3T, D) DA OO MR AT 11 S ] 0 5 5 T By R A7
TESIR THNES 248 4, ) DL O R ET A 8 » C
WLEZ, IE SRy 3 W i 0 286355 =, FEARAE O L S R4
R AL R, FEAERF U A S DIRES T, T E
T AMIAT 3~5 em T 1T UL 20, H B 8 n)
3T ity 1 R AN FF R 2E 2R, e B T K R AN AR M I
B RSN A AL N, RN A B A dE S, H
e, PRAEH I P 3 DA o PR i 7 55 5 R i~
AT 3 3 5 I B ST X R AT LR IR A7 ) VR
Mo FEAR NI I 4ERF 22 5], 05 2N DL IR I
lit] 5 B 3 Wi i A DR AR R 47 1 B2, H e IR A B NAL

T B I B I B AR AT — B DL E AR

T 51 RS (NGEEIEE e CEiEt )53
ZH 5 IR
!, B (%, ©+s) (kg/em®, X +s) (4F, ©+5) 51, A/B/C) o, gD
W 755 24 15 11/4 50+10 23.6+2.4 2.1+0.3 10/3/2 9/6
G| RA 15 10/5 5111 22.542.1 22402 11722 10/5
e 7=2.332 =1.101 =2.637 =1216 7=3.163 7=2.761
PlE 0.284 0.437 0.385 0.502 0.521 0.231




FAESEERI S RE R TE 20174652 4 534 51 Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2017, Vol.3, No.1 ©29 .

BENEEAZYPRANREEA . BT AV, R
KRB M 3 3 =4 A7 B AT VI i 3 B AR i » A
B DRADARC AT - B I T oo AR K B0 R B AT
ANERANR e AW A AT 4 W AR 22, AT 7 A —
MO B ARET LGSR it — 2D W AR AT o 72
BT v A R 5 BRET I BN AR A SR ET
(IR o C R M52, TIE SR 47 i X 67 o 396 7 % 41
VAER Y SRRt = n7/ [N P

F2 5| PRE: U 10 MBEE S 2 BB SR o, 5
LM AN G BN A AL, K230 em, MBAMIUAL
5B E U AERT AR REN , 55 e BRAMI T, R
ANEEA B AMAR L A0 JE, AN R 38, T B
3 W A L B R A R A 2R, e et W . R
PrEfr gt AL, F CB X Lt B TR G , M 8k
B0 2 T N AR T PR R 1 B AR, BN
BT, ] C B X A & I AL AW ] € 5 00, B
WJa, e O, BTG

VA5 Ab B

BT BEAREHE M APUER T ARJEH 1R
A7 B DY Sk LA N 2, R 55 2 ROT 46 32 3hil sh iR
KT, ARG 8 JE 23 L g Bl DS AR A 3 Y
WA LT AR E e R ER . TR
AR AT X 2 B AR LT AR 3 i 5 = AL, T
LW BT, i i S MRET o B HAE (- 3~4)

T TT R A

0% I LB 2 B 1 TR ) SR A

El1~4 5,408, ERcE s e s . B Rdudd WU a5 347 B 2 AL K2

&2, 0 TARIARE 1IN A6 H 124 R 8
BT e EE, X LR, WENARENE
RrIE 0L, BT A 838 3 T AR T ORI E U5 I8 R FH P98
W5t PF 4> (visual analogue score, VAS) Fl1SE [E 45 41
F} = B¢ (Hospital for Special Surgery, HSS) ¥ 1% Iffi
PRIT 35

NGV

J% F SPSS 20.0(SPSS 2wl , 35 [ 247 ¥4 4t
oM. R IEZS 23 A W 4L TF- R B R) AR A g 4
S ¥ 52 A I ) AR o L L VAS B HSS P43 H K
KAWL AR ke 58, 4N F R HT S 1 VAS K&
HSS P4 FE IR F L X B vh 1 e A3, DA & 45 R0,
ZH TR P ) B B R A AN B LR s B, e
IKAE [ RN 0.05

& R

— gk

AR E Y IRAG 2~ 134N A REVT, WU 2 5] 41
BE BT I ) 9 (1212120 H, 2 5] R4
PIBE U5 1A A (12.2+1.3) 4 B 3 Wk 32 5] 41 F AR
] 9 (9511 min, = 5] JRZH (110+=10)min, P 20 LR
ERB G L (=-2.634, P<0.05); XU A 5] 4
SR B 2 AN TE] DY (1843 ) min, B BE42 5] IR
Y A7 28 AL 1) 9 (25+4) min, P84 G 22
BA G L (=-2.731, P<<0.05); W 5= 5| 4
P AR o i B (1504800 ml, % 5| PR 2H (200+94) ml,

5 61 B R M i

S AT VR B BUE e E B B3 R X Bon B i W 2 i R RS AL A B4 RJE XS, B2

LR
AT VIIFRALAR G FARY)E

B5 ik, 65%, Bog 8 L rir Uxa gl MaBaREFRIIO Be6 Lt 578 1T BE# L



© 30 g EE RS REE BT AE 201792 346 S 18] Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2017, Vol.3, No.1

P LA 2 = B Gt 5 3 L (1=-3.773, P<0.05)

T RO

AP AR 1 VAS SRV 3 S HSS R 5G1T
IR Z R gt 5= L (P>0.05), K5 124
W% 25| 40 535 11 VAS S HSS T3 #8082 5| R 4H.
T ERA YRR L(P<<0.05); 5ARFTH L, Pid
BHBIARSGE 127N H VAS S HSS VP4 34 8 2 0508, 22
FHEAF R L (P<0.05), W& 2,

i

— WU A G AL A

B Jae i 7 B o T AR O AL TR E™
FORy PR B B SR [ A 5 R ] A B
PN ] 7 B0 AR 5 12 AR BT ORGP B 3 i A L 4L 2 )
i, AR BB R ERE T IR 2
1B 1 AR S eI o RV AT AR £ 1 47 » A 5
RIFFIE A XU A= G| 2= 5 BOR M — KR
580, rlgRab B ARG AE AR 51N AR 5] PR 5]
A . XU A G RA N (DG 1R 2
i, ARl RGBT Rt AE . Al s ik
FEAERE AL, SRR AT R S &, AR T EITR
s (OMFHAE ] o XU A 51 JR AR — il I S A
{F: [ 5E T 98 /T _E R AMRAT , 5y — i i i T A
Sl 51, PesmAR S AR5 A0 T E AN
UORIE T 208 12251 77, i BB A T A2 5] 14k 1E
TR E NAR N A2 s GO AR A R] R E B e . R
F I I A Y M R Y R T e i R R o i ) e
e, FLAT T {58 R Ry A DD AR B s (R
R R R OGS AR BRI e T, i
Irim o T HER LR AL AR AR R R Ao R ST
2 LA THIRAL N g5 RATTE T
RTINS TR 32515 (5) %2 5] 584 B A M AN AR &
Ny NIRRT CTEEN . 55| 2 i /1 jiAL

TR A AL, AT S0 R HE T R, 2
PIEVERANSZ M AN AN o 20 51 4% RO e e R T ik
LU T, AR AR B s (6) XU 28 5] BRI ]
JS2FH T BRI 18] 1 47 BE AL N B 3 Bl T

P12 T & i 31 S pilon H 47 55 N BCE AT, 1& RAE
B

T BB B E AR P T R AR

G F-ARITIEI T I B 228 3 1 4 A [l g 2R BT
I RRE R AL FR L, IR A AR AR
15 29% ~38%, YN 7% ~20%". XAl fE 5 %
GEECR 7 FER b 2 B A S I A 240
SR AR A . &3 30 2 H iR y7 i &
filt W 7, N AR B E bR N E BT &
(Association for the Study of Internal Fixation, AO)
B T A 2 (R I SR AN ) e M R
BRAE, JEER T 7 v EAARY B 47 R A AALAE ) A R R
ARHERS, SCHERIR H , 1B E E R i (Less Invasive
Stabilization System, LISS) % I 1 [ & R 4 H T
TR IR SR B AR A T B A A0 BT AL B T [ E AR
FHI RS 2 RN B e SRR P [ 2 TR T TR 3 g
R, B0/ R AU T30 e
AT I YRR [ 52 A AT E I R RS IR
HACRERY A A i BB AE AR 52 2% B o oA
N BIUE PR R BENE SR BLAS E B 52 5 BRI T A1)
g T i 0 52 A SR AL 9 DL R A P ] 5 2RI
Ja BB AZ M R OROMG AE U A B B AW AR R R OR
(minimally invasive plate osteosynthesis, MIPO) £ A
BT B L AO 73 B C RV E T, LR F N T5% .

BUE IR E B AT B s EAR R R4
AR SRR 37 X0 2, D[] 8 R ISORI IR ARE R R A TG
328 i A7 A5 P 3 A 2R R AN 1 5 0 P )
Bo AHITFE AR I - XU 7 51 8t 5 BRI I M B 3 i
HIT BB ARG R T 225 R2 51 VT 2 AL A
I 5 , i AT RO, 1€ T XU A 51 BUE IR I

2 AR AT R TR S VAS B HSS 4 I H i (43, & +s)

VAS -4 HSS ¥4
ZH 5 1% — o
Nl ARJg 124 H 21 P1H Nl RIg1240H tfH P
MR A= 5| 4 15 9.2+0.3 2.7+1.5 10.674 <0.05 18.7+1.5 86.3+2.8 47.638 <0.05
A5 RH 15 9.3+0.8 3.7+1.7 8.346 <0.05 17.7+2.3 81.6+1.7 50.157 <0.05
tfE 0.507 1.513 0.756 4473
PiE >0.05 <0.05 >0.05 <0.05

T s VAS PSRRI S s HSS D3 BRGFh A1 R 22 B



FAESEERI S RE R TE 20174652 4 534 51 Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2017, Vol.3, No.1 + 31 -

e dze vty T (O B AR o XU 2 5 B 2 i
HHTERAE R, AR A, &R R B e B RN
5 BTG/, AR . — T2 ot B AT E M I R
W TR S 11249 116 4b & #7R H LISS 697, B &
A H I 90%", & 45 A IR T I 3 v i rT L
13 RUFIIT 8. 1ZTEE & 2R R i
Ui A BT AT, AR TR T A A T N E e R
W BT AN A S I RORE IR R A

= URAEG| 535 RIGYT B s v B 4T R E A

5| B J5 1R N 7 5 R 28 5] RS, WU
A= 5| J& P B 22 5] (R B, 1 A% 51 R K 2 2 F %
AT JEE . ARG Rl AT B B A g
JREARIEAT A2 5], LLIA 21 4 358 Bt W7 ity (19 52 4670 FH AR
E o SR, BB B HT AR AR A AE A e R 4 0 g
P S5 O, it B S A B AR Bl 7 5 RAR Ak 2]
fil s AL AR, RPN A5 R# 5], F
RN R ZA G A SO i e F i, Wands &
B NES N RREEG R, —RREERZE. Wk
F=5| Ny aEs], v SR LR 8 AR 5] Jy &, i By )
RG], R & B FARN G ] R % 7 B i
Wek% S R B E T AL AR T4 R R, F
FARU 2 516 T 1B 328 3 47 7] 3R A5 9T 2880 4
722 PR R AR b i b A A I ) B T R I ]
Bilo 25| PRE NS K, AN Al G b B R 2 11X
WAL, BERGEHME, S UL 5RO AL,
AW I AR 7 5 LA 5 IR T Dh Re AR AR T
G REALH . FIERUR ZE5 BA 5 IR 5| B A E
DR IO G T AR (RIS 5, R AR S B

VU AT R PR P 5 e

AT FAFAE LR AN 2 ks CO AT 78 A [B] i
YT MEGATAE B2 AR faT » 5 A BFF 7 45 SR R At 12k
OFABEIR, WAEAREWR R TP RETEEN
TAE s GOTE G 2L T, A TG 5 I 58 R 4
FEAN I F A7 20 L, 3 — BRI A FAR X k3R
97 W e 2 iy AT PRI

S KU B 5 A BB A i T T 4R TR
e AL 8], b A e H B A PR » 3 T IR
KATIhAE, AR 24 P AT

R

1 R EVE. I PR G005 B BT R 5 ML b st AR A AL,
2009: 185-188.

2 Martinet O, Cordey J, Harder Y, et al. The epidemiology off rac-tures
of the distal femur [J]. 2000, 3(31): 62-63.

3 BN, B, IR, 45 B I 2 R GEVR YT IR R R A AT
IT AL [3]. AR R A, 2006, 26(7): 454-458.

4 Gautier E, Perren SM, Ganz R. (iii ) Principles of internal fixation
[J]. Curr Orthop, 1992, 6(4): 220-232.

5 R, AR s 21 DB R R R AR
it Rk, 2002, 42): 89-95.

6 R, KB AR, MR, S5 O ARSI RE AL AR T IR T
Bw I 005 W6 AR R A (3], 07 b B RE K 2 23R, 2015, 36(12 ):
1470-1471.

TBISNEL e f]

7 Stover M. Distal femoral fractures: current treatment, results and
problems [J]. Injury, 2001, 32(Suppl 3): SC3-S13.

8 TR ] BE A B TR ST (). M R AR, 2002,
4(1): 6-9.

9 Schiitz M, Miiller M, Krettek C, et al. Minimally invasive fracture
stabilization of distal femoral fractures with the LISS: a prospective
multicenter study. Results of a clinical study with special emphasis
on difficult cases [J]. Injury, 2001, 32(Suppl 3): 48- 54.

10 MR, RN, AR, &5 BE I 52 2 B R B TR G 9T 19T 2L
ST (7). R 2% &, 2008, 24(9): 715-717.

11 Sommer C, Gautier E, Miiller M, et al. First clinical results of the
Locking Compression Plate (LCP) [J]. Injury, 2003, 34(Suppl 2):
B43-B54.

12 FACKMS, TR 28, e, 45 20 00T N G0 AR AR ] 5 B R VR T
Jhe Bz i C RLE T (3] AR AU B R A, 2006, 8(12): 1118-
1121.

13 Thomas PR, Richard EB, Christopher GM, et al. ‘& #7 VA J7 ] AO Ji&
W) M) . B BB BOR AL, 2010: 573-574.

14 Baumgaertel F, Dahlen C, Stiletto R, et al. Technique of using the
AO- femoral distractor for femoral intramedullary nailing [J]. J
Orthop Trauma, 1994, 8(4): 315-321.

15 R4 ENT. RS T RIR S S AR RS — RS (1],
ARG R, 2005, 7(2): 199-200.

CSCR F 10 2016-02-02)
(R Yt BAL2)

X, iR, WA, F. R E 5| B A% AR BUE R RN B G 9T BRI 55 AT B9 16 R T 2 [J/CD). P A R A S R

2w F &, 2017, 3(1): 27-31.



