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Abstract

In recent years, with the rapid development of transportation industry and modern industry, the
incidence of traumatic fracture caused by accidents is on the rise. At the same time, with the arriv-
al of aging population, the incidence of senile fracture caused by osteoporosis is also increasing
year by year. Femur bone is the longest tubular bone in human body. Its fracture is a common se-
rious fracture in clinic, which is more common in young patients. Most of it is caused by trauma,
such as falling from height, traffic accident, violent injury, etc. If effective treatment measures are
not taken in time, local nerves and blood vessels at the fracture site may be damaged, increasing
the incidence of adverse events such as nonunion, delayed union, bone nonunion, and malunion.
The mortality rate of patients caused by improper treatment methods can reach 15%~20%, se-
riously affecting the recovery effect after the fracture surgery and the patient’s quality of life.
Therefore, it is particularly important to take timely and effective treatment measures for patients
with femoral fractures. At present, the clinical treatment of femoral fracture includes conservative
treatment (non-surgical treatment) and surgical treatment (such as external fixation, internal fix-
ation, intramedullary nail and total knee replacement). With the continuous renewal and devel-
opment of orthopedic surgical treatment technology and internal fixation materials, conservative
treatment has been gradually abandoned, and surgery has become the preferred treatment. This
review mainly evaluates the clinical efficacy of interlocking intramedullary nail and less invasive
stabilization system plate fixation in the treatment of femoral fractures, and discusses the clinical
application value of interlocking intramedullary nail combined with less invasive stabilization
system plate fixation in the treatment of femoral fractures.
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1. 518

AER, AR E s IS A Tk R R A, AN SO BU AN P R Ir k A R 2B BT
%, [FIREEE N O ZEACKIBR, &R T B2 EE s IRk AR BIRE BT A 7diiE, M 2009
EF) 2019 4F, HITRAEFEETHT 14%, BB EER 10 A 1014 G E . i w W E I R R E
SR AT P R [ 3 AR Sz T TR A N R IR, FE TR I R L™ EAE T
ZWTHEREE, KA 2 TAMIETE, kb Bhvg . So@si. B850 [2]. e TAERE
SRIA RN &, BT LA e hr, WA RS, B0, PEATRERRALRN, B R
PSR < A S e %), BRI B IO R IBEBIRE AT, s 8 (0 W AR i, (R I A o
MR A A Ay, B PTG LA T, L, Bk, ARSEAR[3] [4]. RAS KL SR EUCH R HIIR Y
Bt HPTAEKREE S E MRS 2B, EREE TSRS, EEES. BAE. WY
WEEARFE ARG, ™ E0 IR 8 R RCR NS A A7 B [5] [6]. Bk, X H 4 &
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REUR A BT 1 i v B H AT B I R e T O NEAE RSV T (DR AR BT MF AR
7 (A IR PR IRYTT . BENETIRYT AR ARG T B i), BEAE B RN ARG T BRI P [E AR
AW R SR RE, RFIRTT CEEE A, FARBCONE &G 7 [7]. ok, BT REHERENE,
MWL BERI T REA AR F, S8BT AFECFIAE I 2= AN E AL R EALG BB, Fithik
BEEMTFARBITRENEE S FWIIREEE N M. AL EZIPAS A BRE N 5T 500w [l e R4t
(less invasive stabilization system, LISS)ENAR [F i V& 7 I B B 41 I R 280, PR 15 22 B iiE A 4T B & Akl
SE FR SN I 78 VA T I T R PR S FE 1

2. XUBEAT AT IRE BT

PoE, BENETRE R R IR KA TIRIT RN S8, BE&E BRI AR, BENETIIL SR
FOR MG B A 5% AR, WFARBIRE DN YR EC, BH IS R ER, R BT
LRI BRI . BAITA RS RS 2 A, M BONEIT K I SAr i, SR
LB T ) B 7 [ 58 A A7 7E 1R 2 R R S L e A e ME ANl ) FE[9] [10]. BB B A 4T Al 26
SHEARMKRE, B 20 et 70 FACHBBE N TV IT Bed TE Tt NIRIRCLR, 3 —B9 KT BEN AT 10i&
IRE, 7EPR AR O w57, BRSEEH AR E M RAF, @35, BHCONET e TEI 4
P I YT B PRI Bz s I S AT, ARIE TAT - B e, T DU AT BAE Y AT I E R R K
WREE T B T FAILARRE P ET AR L, A BE P AT A S G p R ) S e e MR, Re R ot s
Prom e . 4aki. BMURSERAL, B bgis e, (A rom A A B IS, AN B th IR g
s X T AR ] 5 s 38 A K AR T AT R [ 1, e B BE gD 1 R R 72 e TR AN A FE R ) K
AEZR[10] [11]. EAESR, EBIRENETERIT B B R M % o A A BRE N AT 1R T I B 3T, BETT LA
A A0 G X W ] R R 0 2 RS, R M AN P AR R, AR B B W A, RO AE
A BRYIFF i B AR A, -t mT DA G 75501 T AR KT 1 W i of e R LR 2H 2R it R o e IR [12] i FL i
RFFE NREFRIAEY) F 505 A, B “AEPE” MR E AR . Ak, MK Deepak 5243 [10]HF 5t %
HAAZ BB P 6T 2 H RTR YT BN B I T3 i 7%, JUHR IR KR e & 4. 99 B 3 A& ™
AR SR . M TANRAET IR B B AT, CBENETIRIT BB B2 IS, e DLTE i Hh
PSRV B I RS BEFOR AL, RAEE B S E e S, REXRNENRE. NREE, 4k
e Ta), I/ A (s . R R BRI @A IR A, SEE R ] DU AR & TAERE
PrmiRas. BEWE T RNEE T NIAT 88 AT FUEATHE N AT o 10 T BB Hr JC VR A T 88 P4 4T 3 2
ITHE AT TENG R B 3 Cssl, FHEUS R BIIG IR R o« BRAEAE SRR IE 15 A A 5] 7 XK B8 P AT Va7 i
HEIEHERENESE, BRI % A0S . Herrara [131555 3 T 10— WL 415 F B35 1)
29 AN [EEHERE TR R ATEE N AT A E I A A RN 1.5%, FEIRFARIN 4.6%; AT 18
SEMINZE N 5.3%, 8.8%; IMAESANIRIE E 4N 12%, 15%. 540 AR @ e A bL, AT 58 4T [ e 4
R AN AR KU BRI T 72.0% 75 22— IRTF AR BN AT Be PEFRAR T 47.7%; 5% G i e 2 AR EL,
T AT B P AT I 5 2H R A AN AR XU A T 87.5%, 75 B YR AR AR AT BE 1 AR T 69.3%. LAk,
£ Ostrum 55 2% [ 141 7t 4 th BT A S5 IR T 86 P9 £ T 1897 10 38 25 I #8564 A (100%) , - 177388478 N
ETRITHIESH 8% e G, A L AEEHN T EAENIGE. SUATHNE BT IRE TEImEL, It
ITRENAT VR R, AR, SZAHBIE, B NS R8BS KM : o AT 4T I8 & 10T 4T
TEVRIT B T B i ¥ RE SRS RIFM B T @& 20R . /BN — TR TR IEE N ETBOR, WATRENAET
TEFAREAE T CILAE 2 g s A L, B ma s SR IURE, 5 1 AT 88 P £T o] BE H LI
TETEMEDCTTE I 2400 55 KU o (H2, A SCRRFROE 00 AT 4T e ARG DG T 7E KU 3R 25 L [4]
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XA 2RI T T, A 1A A BE U7 AN RS HE I PPAG . BB IRATE B, AR IR o T
TR ITATHE A AT AL P R A S S TR, SRR

3. WEANEERGNREERTRERH

1960 AR, A ARBR (1 H BN T 967 I v B AT 0 23 R, e A LU AR R A — R AR AR P9 [ S R G
A5 P[] e AR A SN[, SANAR P [ VR T IR T R R BEE 1 AR . AN REAE = AP SRR
SE I E, [ E AT RE . AR, (H R 75 ZORE I AR BASRIR (LS RE[16]. Bl P9 [ 52 A bk g b
PASCFARBAR B2, b [ B 41 4 [ 52 25 2 HE R 0 LISS AR Bt e AN s B R VA I IR0 iz v i 9
M EE T2 —. LISS T T A /R 2= R BT, 25 B i ity B T KR s ok TR 8. &
(AR 365 2 EH A AR 5 B AT T P — A 2 T O T S 038 o AR S B ET B LS B T AR, ¥ 50047, JId
IRSUR B PFTE— I, [ rANAR B A ThRE, RN S B R, [ 22 i e e T DA (I B 4
FesE e PR RE 7, XA DATEAI R AR S 1 00 T SO AR BE AR B i, AT R b i (] e i . k4,
LISS iF& AW il e 2R, i HFARSEFRAMZNI O, FARREME, FARAHMED, X HH
BHLMER, FEIZERS, RESHIERAZ R M, A DK ISR Es. AEs,
KATREE . (B, TARMALRYSE I RIEMR K A[17]. Michael Schutz 524 [18]4E LISS [ FH7F i B e b
HIMEE PP FRRI: ERG LFERREV RS, 85%MIFH T B & LB T HHr el a, 3%MEHE
TAEHATHEVT, 12%MBEEEIT e B ARG RR S S TR MALR); BHrce@an i
H OL%RENS SE A T, FL A A0 PR 1 B K JeE R T4 AR B2 A5 PR AR T FRL ) 80% . A 7 BH i A 2R A
(I Bz v i 4T, LA S A AR R S AR RS, #RT LA LISS ¥Ry, HAFREA R TG M E
FEICE B T B BRI S IS Ol R AT AE 7 B AT B B FARIBIT s U AMEIFEARBORN, JuH
AT R VEE P00 T2 AR 5 AN DA KB 3T AT 255 00« FC Kao 2522 % [19]7E Ui sh 11 #24T 5 LISS YAIT I
Bt 5 PR A R I A8 B BB ET A IR N 96.2%, Iy A R Ry 19.2 A, LISS 4
SR 94.7%5 19.4 s ZhJERRET A ST P IS SE B D 1107 2, SeARE ST A P 4 ok
J9-0.77 &, LISS 23 il 9 111.3 [ 5-0.19 J& b Ah, 5 IR AW FhiE 2k MUk A2 72 8)) ) BRISET 20 (11.5%)
JRE FRFTEIRFRZE R TGk e 3, R AR AR IBRRAT 5 LISS ¥adT I v i 3 )
B RIFMEEGER, 10T g mm & AR, (U253 BIRETAELL, LISS (1 R B AP
FAB AR A 52 AR A2, [ P 2 2 R AR A 45 23 [20] B HEAT 1 3 U BRRET 55 LISS Va7 B i i
PrrnARST RO LU 7L, 25 SRR BRI B A AP E S, LISS @& mf sl /1 BRRET H K ;
LISS ZHIIA G 6 A~ H S AL DA P43 B AR T30 /7 BRARET 4H 5 LISS ZH I 1T DhRefh R %64 91.67%,
M2 EIRAT 2 R 20K 83.33%: FRATA IR Z RIA G F 8 . fEFHIRH LISS 7E B b &
Priayr h BA AR R BRSSO IRk SR BT R S L A, (A E R B T b
HHHETT R N o EAME P R R 21 SR LISS AR e M 1 i B £ TR T A R
W E AT, WA RECER ST ThRE, AR KT P E TR S E R AA ) A, LISS
TETT AR AR S 0 P B A AR, T 7 R AU v B P TV T R 4 R AT A R 5 4 S ER N U]
4. ZHEEAFT () REINBEERERIREEHK S ATREEH

BEA& BB B AT R AE AN, FAREST 7 A WG, MWAEFARBIFAR, MEESBIEEA,
MEITFEITA], —BEEARW IR EFIAE . A FREMGT BE B S a0RE, 2MFARGT A
(I 1 R VAT I B HT P A6 32 B2 SRR SCTE . ACBEE AT VAT B B 47, BE AT DARE S0 %o 15 37 7
i JE] R R 2L R 103 22 B, R B BRI (RS AN 7 AR R, B G %o o ) ek R L 2 2 R PR RRER
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HEARTT G NE BRI )50 05, AR A" WIEEROR[12]. tE4k, LISS WMAF& A4 i
SEMER, W HFARSREA RN, FARREE, FAHMELD, W& ERASMIRG®E, &
JEIfE 785, RFMIEH AR Z B, A UK ICE TR &G AlEs, RE. @5t
RAERI R A7) RE PR FAR T 097 BB B I 8E & A5, (R E A M8 T Ao N AT S
LISS ¥&I7 e E HH T D FiRIE, HITRMANTE R, SSHRE N ETICS LISS Y87 I E B T 7 B0
T Bl R 5 BT B I e B — PR AR b, (B A EE RS T HARA AR T
BRAIRTT BB B A7 2800) EL o AR 3 [22] 0] L A2 B P £ T BE A R IR AT 5 B ali B N £T V8T e d T B 7
RUBATIE FE 3 B = Bk AL BT T 350 A I 1) L PR PR 4T LI, R SCT Th BB P 43 Ll B8 P 4T 41751 (P < 0.05);
H YT %2 1 Karlstrom-Olerud & & 917 R bR, BC& 2000 23 91, R 5491, 7] 2491, fIt R % 93.33%;
FAIEENETAIL 19 B, R 661, v 44, % 141, th R 83.33%, BXAAM T aifE N %] 4 (P < 0.05);
UbAh, BEAATCAN I ARE B, T eRaigE AT AL B 1 B RETTY, 2 BRI, 2 B iR E G .
VR I8 H 77 BT 4 B 28 A A T T v AR T PR 8 PN 4T [ s B B I B i A i 1) . RS I RORE
L BERETEER, B M FEREEE L. SRS 23R I 00 4 B AR e R B S
LISS MR [& 2 ¥6 97 2 4 M B i v IR R OR, 45 SRR 5% B e AR [ e va 7 L Lk, R
M e, FRYIOKE., FEBEA A AR, BTt RES, ZRYERITERE L.
Meng Li 55235 [2417E VA AS [ 2 B SU AR P 18 7 v 7 BB i 7 2 A 9 g e s ZE A - P il DY A5
25 AR S DU 2 b, LISS BB P I3 b 2E (A ZH) B SR 45 SRR AR T LISS 64 BT P9 338 i 2E. (B
). HAE, TEHAEM A ER T, A QMR E/NT B H, 7 ME e et 2T
JE o AESMI - PN DY 525 R, LISS KA I S 20 (C 2H) i) Von Mises Stress (VMS) 2y 59.977 MPa,
219 AL BA—¥. ZEREUAZHT, CHRIEE VMS J 38.209 MPa, 5L T HAth AL B 4. 7EH
AT, CAHRIEE VMS (347.75 MPa). I Sk KALE: f AE T L 38 T AL B 4l 28T, 1
HiF AT, C HMIEE VMS (76.376 MPa) i K47 #(3.1798 mm)iig &1 A 2. 1E# KIN LISS BLA M
N S P B RY ) A=) 1 2 A B A T F A R P SRS Y, 2 v R 2 i B A i B R 8 ¥

5. ZHIBEAISTRI(ZR) W B N EE R G R E M N FE

SRR ET )2 AT R R R B R . B AR D Re ZE T IS TSR MR AR . BE AT S A B ET HIAH
HLBY ] e EORE N ET WAL, TO v SCHE LR B R G L NI 10 R D T e A RS T S AT 2 AT EY
1E—EFEIE b4 el P IR A sl TovE B o A WFFTAIE S50 0 M S B P AT xR B Fr RO A i
B T B RAET R B Sy . B IE RSN 462.7~700.3 N B, ATE A HIBE S, JEH 4 HEK
FETE A BEE DI04 Ab e DSt — B3 In . 18 Sy AS B e e 34 Lh i 2, 7R R f R
B, BEATERRENS IS, BUTERKIEALTES, A2SBUREREIME, L4, sirask
TEALI L5 B R T BT 7 5 7 AR A S B 13RS o R = AR B AS J AT DU P . SRR R A i
UFRIRRE I, WA JJEE ETH BY 1T ik 2474.5~2936.2 N [25].

LISS R R Gt B AT i Bt Al N AT S ARV e R A A A, B BN Y] O B R 2, R
TF TR B AT ] 2, AR Sl X 51 A BRI OGS R e i B R [ e 28R, 1999 4 Hy 1] e Ay [
SEWE: AOIASIF HEFAEFH . LISS AN IE AT 151z v A0 R B I it A A P i BT PO 8 5, AR ) A2 0] B o i
T EE S R & BB 47 (0 1 o BRI 3 o LISS 4ANE BN R A4 AN, N2 iR 5 H 5
WL GH, B FROIEICE RS, JARIL A S BGmE e ER, Bagera] DIt
FIEERIE 2 o« LISS SR TR TH 5B R R — 2, FARE G0 Z VT 5, b 7B s
U, WA IR, AR EENTUS, RN R B I O R R o G, RTRE 2
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R T RIS . AHELTABIREN ST, LISS ANBRIAYT C2 RUBLE BRIAIE T T e 4, AH N AR
Pr ARG OLIT €, APy Se AT R BB B R B 254, BRI B T SR AR VE AT A [ e i, R
o7 o YRR e P R TR S B A BT Y ERE B TR AR RE MEAS AR AR LISS AR A [T 5, 32 78
S ACIR P RN PN [ E R s, A PR Y ] E T 5E[26].

6. RE

LR PR, ZBEENAT S LISS HAMR [ 2 &2 i 7 B i T B I T ARG T T3, T H AR & 2B
2 ER, [ E RCR A o SCBUE N AT IR YT I B A, R DAIRE S X 3 o ] R SR 2 S, k)
AL AN AR R, T DRE S 47 W s ) Lk A R A R B R AROR s LISS AR 8] 58 #F T AR
FEFFCRAIER /NI, PR, FARMIMED, A BEPARR SR, FRLIEED, FKmdE
IARZ BN (HPIAFART RRAE — I RRE R A, BIInAR, &4 SAEE. Rzt Ew
BT o fre] 3 o B A RO AMUBRU/ RS P9 AT Vi B 2 LRI A DT R R ACRE s R AT REMIL IR 0 AT B AL
HIERIBR, FFE PR, SR e B AR, RIS I mT LI N 47 e R ], kBl 2 1) % 5¢
IEAESE R, SN EERIRKEST FB. HilA AL X0 SR A R R FARI7 s
fEFRIR T I E BT, T H IR T R0 T AR AR T R T . SRR T A B BE AT R & LISS AR [ € i
T E TR A A IOE, PR PR RS AT Re SR A A B, KB 3 1
RITRG et BT, DI ARE . [ B B R AR K 5 nT IR Py B e AR A R, A2
BIBEANET RS LISS H5- 2RI YT B B 9 b A3 O B AR
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