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Bridging system for severe comminuted femoral fracture GUO Long,ZHU Xin-hong,YU Feng-bin , LAl Ai-ning,TAO
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ABSTRACT Objective:To explore the clinical effect of bridging system in the treatment of severe comminuted femoral
fracture. Methods : From March 2016 to October 2018, 50 patients with severe comminuted femoral fracture including 35 males
and 15 females,aged 48 to 72(54.6+8.7) years,were admitted. All cases were comminuted fractures of the femoral shaft, 16
with proximal femur fractures and 7 with distal femur fractures. All cases were all unilateral fractures,23 on the left and 27 on
the right. The time from injury to operation was 5 to 60 (26.7£13.3) hours. The cause of injury was traffic accident, 12 cases
with high fall, 35 cases fell and 3 cases fell accidentally. The patients were treated with bridge combined internal fixation sys-
tem,and the operative effect and fracture healing were analyzed. Results: The operation was successful in all patients. There
was no change to other fixed operation. The operation time was (75.8+12.3) min, the amount of bleeding was (356.4+64.8) ml,
and there was no serious postoperative complications such as infection , internal fixation displacement,re fracture and nonunion.
After 6 to 36 months follow-up, the fracture healing was evaluated by Warden’s score. With the extension of observation time,
Wardens score gradually increased ,and the time of bone healing was (5.5£0.9) months. Harris score and HSS score were used
to evaluate the function of hip and knee joint respectively. With the extension of time, Harris score and HSS score increased
gradually. Six months after operation, Harris score was 83.5+11.2 ,HSS score was 79.7+10.5. During the follow-up period , there
were no serious complications such as internal fixation displacement, re-fracture , nonunion of fracture and deep vein thrombosis
of lower extremity. Conclusion:The bridge combined internal fixation system has better safety and effectiveness in the treat-
ment of severe comminuted femoral fracture. As long as the requirements of local anatomy and biomechanics are strictly mas-
tered and the operation risks are fully evaluated in combination with imaging,the better fixation effect can be achieved. The
operation has less trauma,fewer complications and simple operation,which is believed to have a wider application potential.

Due to the limited sample size and follow-up time,no clinical control was set up, the results of the study still need to be further
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verified by prospective trials.
KEYWORDS Femoral fractures;

Fractures , comminuted ;

e AT R M PR A DL B I R, o BB T
I BR BT BT BT T, AR AR
B EE A RIS, WA, SRR R
BAVE S AL, 38 by T EUR™ R R T, AL
A DR S SOBUL R 2 A8 S A, SRR R I 3
T N AN E E PR BOR @ Z TS0 N I E
BOMEEAEBGE R IIRE, W Y APk RETT
AJRER A S 2 o B KR Y 22 Bl B SR, AN BB
BT VBIUE MR AN B E SRR B A N
FI I8 J& T rpoOo e, JCHGE T R T3 R AT
S R E PR B/ 5 AR DR R R e B XA 2%
B TR S B R S A 0 U P AR L R
SR 0 A FE 255 A S5 I ACRE AR o I T A
A GNNEERGE THESNEE , FIHE KB A
e, SBUE ST A4S BA B A 1734
IS, L A3 53 O, 52 0371 B A 349 5 A R T
P TR PR BT R L L T 2R XU = SRR —
Lo T RN E RGL A 3D T F AR
B AR nl i AN R B B Pr Bt i 22, I R ACR
BIF o PSRRI R T TR A N T R
Ja R AT R RIRESE B T B I e R T
PRt i (BB 2016 4 3 H 2 2018 45 10 A 21 ™
A PR SRR B T R E SO B, AR R AL KA
TERGUIRIT I RS R XN 225, LA iz R i
# I R U o
1 #BREHZE
L1 il iess

INABRUE B BE BT, B T <72 b A5 IF
PR AL T, AR T A BT 5 O™ E T R
B A AR 5 SRS PR T AT A R E AR AR, TG
T A5 Ak L 5 PR I WU 52 B, G 7 5 R 5 AR
O ) i PRGBS 3 o HEBRAR 1 : 23 A
BT BRIBYEE T AR IS R PR v T
e K AL AR JE 5 ™ AT 2 BE R L BBE AL D) RE S
ABEBC S AT HEE, VTR AN 5238 o BT R 20
18 [ B AR BR Be 8 B 2 BR 2tk vfe
L2 i RBER

[m] i 2016 47 3 H £ 2018 4= 10 H iz Wi b ™ &
oy B B B A R AL S0 ], 55 35 i), 2 15 il AR
Iy 48~72(54.6x8.7) % 5 ¥ Bty TRy LB IT, &
I I B 3 v i B 16 ] J v AT 7 B 5 29 0 H
I, 22 23 B, A0 27 415 52 1 2 F R[] 5~60
(26.7+13.3) ho E st A s B4 12 1, Ak B %
35 1, BEAN A 3 ]

Fracture fixation , internal

1.3 Bk

ABE 58 A0 ek, AT IR B 45 A 5] L 4R
A UFAG IS A ARIRIE,, R AN LA N B E &R
GEIRIT , FE R A B RREE, P RN, BB R
MG RE P B e T AL s A e K
g4 X 2k CT I 16455 DT B4 B2 1Y) M 42 [ 78 R 48
B BN E I P A — K2 6 em YT TR [ E
RGEN—MY) O 5 B A, TSR AE S 2
PRI ERMAE, EMTHAKEMEMRKER
U, o 4E T T RS A s MR e R ] 2 Bl i
FEHL N0 VR R 5 ) B B A i B ) S &
LB B L IR IS, 39 AR ET [ 5 50 ek I 5 i 4
gl , BEEEG o ARJE B PURRG EUW PsE
SEVRTT L ARG AR R S DL AT D R R, a0 AR
Je e Bl B = S D RE I 2 LA 4% JBE 488 e O 19 1 s B
F G, S SR AT N B, AT O
TR AL 2l , WA 5 45 Ah e L i L I A R
i E AR AT AE CPM HL L S8 45 S R Ak bR e
AL AT E Y A 2
1.4 WEAEIR S ik

MELIC % TARBE . AR & . BRI &
Sk, RS 1.3.6 40, LIERI 6 > H1T X &
ML IS T, R A Warden #4315 B PR
PrmsG:0~4 45, Horp 097 Ry 4 W o i 25 fa T4
B, B TR UL B S SR AR, T E I 5 1 43 R
B YT W7 S 0 AR B TR AT T DL B R YRR
B0 A AR D B I W e AR L 52 g
P ok B RO N W5, B il 2 D s R
300 E i 2 BOR R 58 4 R 3T T i kA
b A FR 53 i S R AT 24 g R T AT
I, E N ECE ARG /N B G A W o [E] A i
SRR E %R B A A ] A,
HIE@A B il e 2w m A e . ARG RH
Harris Fll HSS 3 43 43 7 ¥F- 1l # g 5¢ 95 ) € , Harris
PO HE IR (44 43) JDhRg (33 43) JWGTE (14 43) |
iz gl 75 [ (9 43 ) ;HSS B 43 A 45 K R (30 43 ).
THRE (22 73 ) T gl BE (18 43) L (10 43 ) | Jtt iy e
JE (10 43 ) Fa e P (10 73 ) 5 B 733324 100 43, 43
i, SIRE A, =85 73 i, 70~84 43y R ,60~69 41
R, <59 43R 25 . I IRYT R R R L 2E 4 4
S, PITRVE G5 34 R A e PR 80E SR, =0 A
LA RGO E AR, 200 1A EcR
FE SCA A5 0 2A 22 5 B AR =1 (Jh+ R +H) il %/
SIEL 1x100%



334

FE A 2020 4F 4 HE 33 55 4] China ] Orthop Trauma, Apr.2020,Vol.33,No.4

L5 Sifseabs
iz FH SPSS 20.0 #AFIEATSE 124 2 Bt , 8 1 BTk
DL B hR e 2 (ws ) Fom , R Ja 24> B 8] 5 War-
den Harris 1 HSS $F-43 Fb#¢, SR 3 & 0 & 1) Jy 22
I3HT 5 LA P<0.05 b 22 A Geit2# s L,
2 #R

AL B F AR T, T ok A [ e AR
F AR B ] 58~96(75.8+12.3) min, A H1 i 1fi 156~503
(356.4+64.8) ml, 752 6 ], FrAy & PRI bE
Vi, B A 6~36 N H, Jo™ R 5 I R E g A
EBN HE CEITAES AR E S A HE
MAE s i T EOCTT I ReRie 5. Rig 1.3,
6 N, LUsHEEE 6 NHAT X &L Mg s
T 00, Warden P32 @38 in (W3R 1) , B PR 1 & B[]
4.0~8.5(5.5+0.9) 4~ H . Kt 5 A 18] JC N [ 2 # A7 e
PP, BIAEE . TR E KR TE S &
i o P [ 2 2 B AR BR T[] 15.0~24(19.6£3.7) 1 H , 3k
G B AR S B F IR I RRIR S . RE
Bt 177 Harris £ HSS PF43r45 58 04 1, Bl 1) [A] ZE
Harris F1 HSS 34 32 ¥ & = 5 i PR 97 250 0F 4k 24 16
18 i, K 13 %, 10 fi], 22 9 f], A %R K 82%
(41/50) . B F) UL 1,
3 itig

W42 20 45 =X P 1 R 0 2 7 0 Je i — A i
TR APl AR 5 0 P 1 R e K B T
VR ET R Bl e S5 A AHZS &, WIREEEE ALY T R
Wy 12K N ) Ay ORI A2 1 B oy A B 5] A A
REAR T PN I T 28 1 XU 2305 e b [ R 8 v el

SECTS Al 1) ¥ Sl 9 B, AR AR T S A
TIRE B R Y 28, AR R B I MR 1 280 A 3K
e TN Y R A B B AR B = N g ] E A
P EHI A AL AU B E R G S R Y
B T R

B TS AL SO 7 FRy B B AT R
BT S, IR T RO OC AR IR R, X
[ 5 AR R g o AP L E SO AR IR
I B e B [6 A, BT Al R W I AR 3 5 BUE AR
FwoC B RE , ANE T B TR T CRo e A1), 5
SEINRE TS | AT RE S R AN A R 5 B A AT
BIRJE T DR E , E T 5 A I B S LR
PSS U A LA T 3 g A E 2
EEAFERURE o MR $E 4145 U 1815 AR GEal ol K5 ]
PR ETHR FIBE S5 M AR 5, IR B 4r 1) B B2k
W I3 R ) 03 BN 52 0371 B oy A S X 5] A A
WG 1 P I BT 2R g XU 5 [T 7 2 48 v ] S il 1)
WS, AR AR S B A R A I RE B
(s 28, AT IR HE 3l 0 M 1 280, A ROk 5 1
JUEERS , RAS SRR Y = 4 N ) [ E ROV . BT
50 B JF ¥R AG F ANy, FARFER O B K
R I AR B I, AR JEE AN g, AN e
ARSI AT AL 5 A G BB DT T 3RAT96 5 A 1 3
AE LR O T RE o BES U 18] 0 PN [ 5 #6007 P
o EPTHEIR AA T B L AR T RS I e K
A BE T R iR B o B THE— A T
R FHIAF 4 P4 [ E R AL 3D 3T B PR AR 7]
T A AN TR S Y 1 5 BT R 7 22, Wi PRASCR B P

£1 EEMEMERE ST S0 BENEAS RN EEASRE R E S &4 Warden %4 8 3% Harris {4 70
Bk T3 HSS W45 8 R (v+s,4))
Tab.l1 Warden score of fracture healing , Harris score of hip joint and HSS score of knee joint in 50 patients with severe
comminuted femoral fractures at different follow-up time after bridging combined internal fixation (x+s,score)
B ] Warden #i 517 Harris $F4) I 3 HHS 45
S [H
ix PP g Wi I BEE B KR e WS WU WREE Rt B4
-~ 0.53+ 21.2+ 11.8+ 3.7+ 10.4+ 47.5+  20.5% 10.3+ 2.5+ 2.2+ 2.1+ 44.6+
ARJF14H 7.2+£2.6
0.14 5.5 2.3 0.5 2.2 8.3 4.6 3.6 0.6 0.5 0.3 7.5
RIE 34 1.62+ 25.5+ 16.5+ 6.1+ 18.8+ 68.5+ 243+ 14.5+ 10.5+ 5.5+ 3.2+ 6.2+ 63.5+
e 0.35 5.6 24 0.3 35 9.7 3.6 33 33 0.5 0.3 0.4 8.5
. 275+ 30.3+ 25.7+ 8.1+ 19.3+ 83.5+ 265+ 165+ 13.5+ 7.5+ 6.5+ 9.8+  79.7«
ARG 64~ H
0.43 54 35 0.4 3.6 11.2 3.8 34 35 0.6 0.4 0.5 10.5
N 3.28+ 36.8+ 28.2+ 9.3+ 18.6+ 91.6+ 28.5+ 19.5+ 16.5+ 7.6+ 6.6+ 9.7+ 87.6+
AR 121 H
0.65 6.1 3.7 0.5 3.2 13.2 4.5 3.6 3.6 0.5 0.5 0.5 12.5
. 377+ 39.3+ 29.5+ 9.8+ 19.5+ 989+ 298+  21.6% 17.8+ 9.6+ 9.5+ 9.6+  96.3%
ARG 184 A
0.65 6.5 3.6 0.7 3.7 15.6 4.6 3.8 34 0.6 0.4 0.4 15.7
F 1y 15.236 25236  31.265 5.632 34.528 35.632  6.659 15.632 11.326 7.625 6.532 5968 31.265
Py 0.000 0.000 0.000 0.000 0.000 0.000  0.000  0.000 0.000  0.000 0.000 0.000  0.000




HEE A5 2020 4F 4 F 5 33 555 4 ] China J Orthop Trauma, Apr.2020, Vol.33,No.4 +335-

B 8, 0,52 % s R EURE T R AT, SO RE T YT A AN EE la RFTONAL X Tb. AR T = 4E
CTE& e RJF 1JAMA X LR NEE M E R 1d ARG 3 DA X LRFANEEMERE  le RJE 9 A HMAL X 2 7R M [E E
PEE R HYTERB I RJE 20 DA MG X AR B IES 1g,1h RJ5 2 SN EEREBCGE R EMM X KRR EhEE

Fig.1 A 52-year-old male patient suffered from severe comminuted fracture of the femoral shaft caused by falling from high altitude and combined with

subtrochanteric fracture of the femur was treated with bridge combined internal fixation system 1a. Preoperative lateral X-ray 1b. Preoperative 3D CT
reconstruction  1c. One week after operation, lateral X-ray showed good internal fixation position 1d. Three months after operation, lateral X-ray showed
good internal fixation position ~1e. The lateral X-ray film showed that the internal fixation position was good and the fracture line was fuzzy 1f. Lateral X-
ray showed fracture healing 20 months after operation 1g,1h. Two years after operation,the internal fixation device was taken out and the X-ray films

showed the fracture healing
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