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A comparative study of minimally invasive percutaneous bridge combined fixation system internal fixation ver-
sus open reduction reconstruction plate internal fixation for treatment of clavicle fractures

LUO Jinjin

Yuyao Hospital of TCM, Yuyao 315400, Zhejiang , China

ABSTRACT Objective:To compare the clinical curative effects and safety of minimally invasive percutaneous bridge combined fixation
system ( BCFS) internal fixation versus open reduction reconstruction plate ( RP) internal fixation in treatment of clavicle fractures. Methods ;
The medical records of 70 patients who received surgical treatment for clavicle fractures from January 2018 to January 2019 were analyzed
retrospectively. The patients were divided into 2 groups according to the surgical methods,37 patients were treated with minimally invasive
percutaneous BCFS internal fixation( BCFS group) , while the rest with open reduction RP internal fixation( RP group). The operative time,
incision length , intraoperative blood loss, fracture healing time and complication incidence were compared between the 2 groups, and the
shoulder pain visual analogue scale( VAS) scores, Japanese Orthopaedic Association( JOA ) shoulder scores as well as Neer shoulder scores
obtained before the surgery and at last follow — up were also compared between the 2 groups respectively. Results: All patients in the 2
groups were followed up for 12 — 18 months with a median of 15 months,and all fractures healed in the 2 groups for 6 — 16 weeks with a me-
dian of 11 weeks. The operative time, incision length and fracture healing time were shorter, and the intraoperative blood loss was less in
BCFS group compared to RP group(56.44 +24.46 vs 67.56 +34.84 minutes,t =4.451,P =0.012;4.78 £0.32 vs 8.24 £1.87 cm,t =
8.893,P=0.001;11.1+2.4 vs 13.2 +2.8 weeks,:=9.883,P =0.001;39.76 £4.56 vs 46.21 £7.33 mL,¢=9.384,P =0.000).



<2 (5 402) FEIEF2021 £6 A% 33 %% 63# J Trad Chin Orthop Trauma,2021,Vol. 33, No. 6

After the surgery,the delayed union of fracture(1 case)was found in BCFS group, while the incision infection(4 cases) ,delayed union of
fracture (2 cases)and cicatrix hyperplasia around the incision(5 cases) were found in RP group. The postoperative complication incidence
rate was lower in BCFS group compared to RP group (y* =9.466,P =0.002). There was no statistical difference in shoulder pain VAS
scores,JOA shoulder scores and Neer shoulder scores between the 2 groups before the surgery(¢=0.521,P =0.641;:=0.873,P =0.511;
t=0.958,P =0.348). The shoulder pain VAS scores decreased in the 2 groups at last follow — up compared to pre — surgery(8.85 +1.43
vs 3.24 +0.43 points,: =8.784,P =0.000;8.42 +0.87 vs 4.64 +0.71 points,z =7.281,P =0.002) ,and were lower in BCFS group
compared to RP group(z =6.533,P =0.017) ;while the JOA shoulder scores and Neer shoulder scores increased in the 2 groups at last fol-
low-up compared to pre — surgery( BCFS group:39.46 £5.32 vs 96.66 + 1. 67 points,z =10.821,P =0.000;71.22 +8.77 vs 98.25 +
1.33 points,t =9.782,P =0.000. RP group:36.73 +5.41 vs 90.33 +1.73 points,¢ =10.267,P =0.000;69.74 +9.68 vs 92.47 +
2.73 points,t =7.892,P =0.005) ,and were higher in BCFS group compared to RP group(t=4.815,P =0.005;:=8.248,P =0.000).
Conclusion ; The minimally invasive percutaneous BCFS internal fixation has such advantages as less trauma and shorter fracture healing

time,and it can better relieve postoperative shoulder pain and be more conducive to shoulder function recovery compared to open reduction

RP internal fixation in treatment of clavicle fractures,and it exhibits high safety.

Keywords fractures,bone;clavicle ; fracture fixation,internal ;bone plates;bridge combined fixation system

BEEI R AT, SRS EIN 5% LAk,
EFRIBTFHEEI S B HEITER S WP ES
BAEESE, AMES IR JE K IIRE, 1L 2
S TR, R R  E iaT  RT
ARIGIT, FARTT 1 22 v R sl F e AR N [
1B 50 FRF [ 2 5 5 Byt B Sl s L , s R 2 AR A0 i
F o SRR P [ 5 A A, E B R 1 17 ) JE
SN EITE R A AT A, AN EE
Z 5t (bridge combined fixation system,BCFS) 454 T 44
M BENET K AME E SR A, HoR Z R GE I E
HITRFARTT XA, B ATE A R T 246 E
ey r s AR TR B BT ARE SR . A
HE— R BCFS Y [ & 16 7 BiUE- B 3T B I R 7 A%
FZE At FRATTXT 2018 4F 1 H 5 2019 4F 1 A 435k
M2 B B BCES Py [ F00) T 52 o B 24 Al 4
TEFAIGTTHY 70 BB 8 B G SOREA T T
[l B 234 , X 2 Tk i e PR 7 80F0 2 A e kA T
TR BRI
1 IaREH
L1 —RAR BT 70 (I, 5 Ak
BEEEBE AL e . 5 41 B, 2 29 il 4F % 20 ~
60 %, ik 35.5 % s Ze i 38 i, A 32 15 Horoky
PEPEE T 16 fl, 2t = T RIS E 1 ~4 d, P A%
2.5 do AT REE B R e P o th Al
1.2 Nt OB E I QF AR I A1
152 A T AN R A ] B K B BCFS AT 7E
1.3 HERRdRE  OFRIBESITH Q8 ki

H s OMBITTRIAE R

2 7 &

2.1 S@EFE WIETARITEI N BCFS H (174
Bt BCFS Py [ 5 ) 0 a @R 4N AR 41 (17 Y0 97 &2 47 &
RN EE ) o

2.2 FARAE

2.2.1 BCFSH RA4SMRE, BEMWEML, £
JA BB S I O . DA PTAL A ST B R
Pl—4 ~5 em KWYI O, 5800 BEEE o, R85
BETESKER 8 ~ 10 em | HAZ 4 mm (5 HEYIE,
BN T R IR 2 B, T A i 7 L O R
BT SR umRET , FHAE T i (o 22 oy [5 1 HOR i $
WBILAE A E I, SR R i SR AT A . By Rk
8, ST AT W e T8 A 4 5% 2 A L B v EG T i A [
E B R ET )5 W 3l i HEAR A B T A AL, FRE A
HEE FIRET B, CIBRF X RHLE L N A
HEEFIRET B RS, ik B REERYIH .
2.2.2 TEAIARZ ORI DA B BRI, B
AL BCFS 41, LAB I ab v i i B %Y —
8 em KMYI O, 500 W88 B oo WVIIEFR& 4T
a2 e R O P T R R 2 =R VA = &7
OB AT B P Ee s A6 fa HTRRET 8 7 =i T Wi e
LHRFL) , EACLHIEN 6 ~ 8 FLE @M, FikIs
T IR TR PR [ IS oP e fE B R A DI

2.3 FFHMBREETMAE KR 2 HABRENTFAR
A1) B R AR v I R T A R RO R
KA PO 2 AR AR AR R B 7 B s 56



HEIEF 2021 ££6 A% 33 %% 6 # J Trad Chin Orthop Trauma,2021,Vol. 33 ,No. 6

(%403) - 3+

TP L8 AR ) B 3B (visual analogue scale, VAS) 1
ﬁ}mm 2 HARERA( Japanese Orthopaedic Associ-
ation, JOA) JH KT TEDS "M FIH 345 Neer $E43

2.4 HEHiITFHIE R SPSS26. 0 GeitH i 4b B
Bl o 2 AUBE AR TR B D) R R
T CE TG I R Y ZH R] b AR SR TR VAS
3 JB T JOA P43 FI Neer PF43 4 41 18] R 4L 4 b #2¢
PSR o Az 3y, M) A5 1 000 3] L B S A R A e A

ARG HA (R D) .

3.2 THMREMITMER 2 HEERM,
REVIIE] 12 ~ 18 D H P AEC1Ss A H B @G,
HITAAWE 6 ~16 J&, H A% 11 &, BCFS HFAR
I E] O R BE B P e i 1) 2 A AR 4, R
T I e T AN AL /D, R A A A A AR
HUR (K 2) o AHT,2 4B FHHRIEIR VAS PFor
JE KT JOA PE43 A Neer P13 (R 2H 8] 22 5 ¥ T GE 145

Bt RAE KA A AL LU AR T ) K, R ko 300 SRUKBEVII,2 4R G VAS P40

a=0.05, BORFIFEAS, H BCFS 4L FH MR ;2 HEEE
3 & B T JOA PE43 1 Neer PE4r S5 AR Hij 4 55 , H. BCFS 41
3.1 AR YA T0 FIERE,BCFS 4137 ], WS TEEWRA., LR3I K4 LS, mAEHE

HEAMIRAL 33 B, 2 AR LR R, 2R s AT E 2,

x1 2AHABEBMBEELEN
15 ReAsgs I/ B RS/ 0 )/ 151 5 /15 BT AL/ )
} il 5 5y (vx5,%) s vl i mAbENED B 1) 2)
i A N
B 2 L] 37 22 15 35.07+7.47 21 16 18 5 14 9 28
AR 33 19 14 34.35+6.32 17 16 16 6 11 7 26
gt X =0.124 t=0.269 X =0.184 X =0.308 X =0.441
PE 0.481 0.325 0.489 0.379 0.305
1) Bt a 4 s 2) ARk et 4
R2 2AMEBMEEFABERL . BNASHEAREFLZERER
w51 HAE,  FARER/ YA/ A, BdraAetnE/ I Bk Bl
= 1) (x s, min) (x+s,cm) (x =s,mL) (v xs,J8) 1) 2) 3)
Mgl 6
4 2 2 e 37 56.44 £24.46 4.78 £0.32 39.76 £4.56 11.1+2.4 0 1 0
AR 33 67.56 +34.84 8.24 +1.87 46.21 +7.33 13.2+2.8 4 2 5
i Tes g iy t=4.451 1=8.893 1=9.384 1=9.883 X =9.466
Py 0.012 0.001 0.000 0.000 0.002

1) 01 PR 52) BHIFAER A4 53) W AL A
£3 2 AHEBFEETANEBL BB ENE RS
K TR B R4 (5 25,47

A5 FEA R/ R KT t{H P1{H
Wrie & X B R 37 8.85+1.43 3.24 £0.43 8.784 0.000
AR AL 33 8.42 +£0.87 4.64 +0.71 7.281 0.002
18 0.521 6.533
P 0.641 0.017
x4 2AHEBEBMEEFANEBETHAERISIES
. AR HABRHB S/ (2 £5,47)
451 KA 5/ R BT tfH P{H
Wrie & X B R 37 39.46 +5.32 96.66 +1.67 10. 821 0.000
AR AL 33 36.73 +5.41 90.33 +1.73 10.267 0. 000
({H 0.873 4.815
P 0.511 0.005




4. (5 404) HEIEE 2021 426 Fl % 33 %% 6 #] J Trad Chin Orthop Trauma,2021,Vol. 33, No. 6

x5 2ANBBHNBEFABERXT Neer 1153
JE KT Neer P53/ (x £5,57)

2059 FEAAE/ ] R T {8 Py
Bridl 6 XN e Rl 37 71.22 +8.77 98.25 +1.33 9.782 0. 000
AR AL 33 69.74 +9. 68 92.47 +2.73 7.892 0.005

{4 0.958 8.248

P 0.348 0. 000

(€]
1 AMPEPREMEEMAFZEAGXNEERENBEEF ARG X &R
TE (D) AR X & ” A s BUEdT; (2) RJG 3 d X AR B ITAEXHL RAF , I EFRRE ; (3) ARJa 3 N H XL AR
P ERE , B s () ARG 12 A H X RN EITES, WEERE ; (5) ARJE 18 T H X AR "N REED LR,

S )
/ _‘
M., AleS SsiTy R
(1) (25 (3)
B2 AMSETREMVFECEEZNENBETFANE X &H

TE (D) AR X &R m A M BE hBeET; () ARJG 7 d X R 7R BT XL RAF, I EFRE; (3) ARG T AH XL AR
P E RS , A B K



PEIEF2021 £6 A% 33 %% 6# J Trad Chin Orthop Trauma,2021,Vol. 33 ,No. 6

(5.405) - 5 -

4 W
YIFF 52 v H 8 Al A [ © AR 7 B B 3

bR AR 2 1 E A B S ik B — S SR, R

BN L i a7 O w1197 R o = L

M oA [ 5 S R T i B T I — s i Ty 2

HRASS ) BB AT AN G SN [ 8 Prbn 2 W 5445

FEARAE . BIRRE T B0 AT BARBCE T

Fo H2 i Tlg AT RIm e S” IR Il , AR 2

YRS 2 . BCFS B 36 7 WA LT

e O E Y5 808 i Bl i B/, 7 e S

YrEBALIALAELE — & PRI, 2 1B AT LA Sk 7 s i i

H A AR R Y 2 B], 5L RT s N [ vt B 3 i

B A8, AR B 7 o 1 L VCAE 26, A R T 3

AT QRERIEEE YT R SRR A E

BIVRPRA A W A S e, B N [ T U S

B RIS 4, A AR ARRIE R A

(DI 0 ] 2 HL i B AGLE W] 3 ke, A R T

BAMERIRE . @ B e F sh e %t

REAS PRUFSRET 07 B R 2 T [ F A7 1 o X s, il

] 7€ B ] FE . {H BCFS T 818 & I a3 A7 e

—EOR R O . QPN E Y5 B 14

BUBUIN, [ 2 a AR

AL RN, 5 Y 5 d AR P [ A

Fb, 28 B2 iR BCFS Py [ 3697 Bl a B I 8 /s

Prar G A AR5 8 G T KR 2 B 2 A A

TIH R IIREMR S, B .

S 3% 3Tk

[1] DONG D, YU M, GU G. Simultaneous bilateral midshaft
clavicle fractures with unilateral dislocation of the acromio-
clavicular joint: a case report[ J]. Medicine ( Baltimore) ,
2017,96(21) :e6975.

[2] AHMED A F,SALAMEH M ,ALKHATIB N et al. Open re-
duction and internal fixation versus nonsurgical treatment in
displaced midshaft clavicle fractures ;a meta — analysis[ J].
J Orthop Trauma,2018,32(7) :€276 — €283.

(3] Jtihog, PNER, 24, 5. B sl & X EDE REERTT IR
BT A0 - CRVEHT[) ] MR BRI, 2021,24(1) 1 127.

(4] 90K, RESME, 1 53 Ko, 55 MR R4l & XA e RELiR
TR EATT]. PEEIES,2020,32(1) :69 - 71.

[S] E8LwEN, WK, 5 A S XN EE RS
e VAT B A e i (7). P B GE 4, 2015,27 (12)
63 —64.

(6] fhvits. MRiedl &2 P I R GEAE WU BCH 37 ob i i Ry
BOSHTLI]. FHMRESE 2021 ,42(2) ;471 - 473.

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

B, R BRI RST RN AR [ M. bt A
R A 3 i, 2005.
NEER C S 2nd. Displaced proximal humeral fractures. | .
Classification and evaluation[ J ]. J Bone Joint Surg Am,
1970,52(6) :1077 - 1089.
NOURIAN A,DHALIWAL S,VANGALA S, et al. Midshaft
fractures of the clavicle:a meta — analysis comparing surgi-
cal fixation using anteroinferior plating versus superior plat-
ing[ J].J Orthop Trauma,2017,31(9) ;461 —467.
KIRSCH J M, LAURA B,HAKE M E. Distal clavicle frac-
tures ; open reduction and internal fixation with a hook
plate[ J . J Orthop Trauma,2018,32(1) ;S2 - S3.
B AR TR, TR I, 45 ) L B AR P [ YR T
Neer [l 298 & it o & 47 [ J]. o BEIE5,2019,31 (1) :
70 -72.
DELVAQUE J G, BEGUE T, VILLAIN B, et al. Surgical
treatment of mid — shaft clavicle fractures by minimally in-
vasive internal fixation facilitated by intra — operative exter-
nal fixation:a preliminary study[ J ]. Orthop Traumatol Surg
Res,2019,105(5) ;847 —852.
VRS, XG55 BiUE- B I AT 28 B iRl Bl e
B A [ 5 ARIRTT B 7 BSCREENT [T ] A B2 it
7%,2020,464(24) :63 - 65.
WA, TR WA S, . BT E S R AR A [ E
TN BE BRI MR L)]. R IER,
2015,27(1) :13 - 15.
FLAH T, 20l 4, 2. AR R AL S NN B E RGEIR T
Edinburgh Il B B8 & #r B9 7 8% [T ] e IR A BF 2% A8,
2019,22(4) :458 -461.
OU L,YANG L,ZHAO J,et al. Cutaneous paresthesia after
internal plate fixation of clavicle fractures and underlying
anatomical observations [ J |. Medicine ( Baltimore ) , 2018,
97(41) .el2729.
EE, 5, W, SE R R GUIRIT RN BUE P B
Prid]. P EE5,2019,32(1) .38 -42.
BV B MR 2H 62U B E AR GEiR )T AR Bl
Bed ¥r 997 e dr [T ] v 1= B Ah B 2% 55, 2018,
18(7) :628 —631.
KIM H Y,YANG D S,BAE J H, et al. Clinical and radio-
logical outcomes after various treatments of midshaft clavicle
fractures in adolescents[ J]. Clinics in orthopedic surgery,
2020,12(3) ;178 - 181.
XIONG J,CHEN J H,DANG Y et al. Treatment of unstable
distal clavicle fractures ( Neer type I ): a comparison of
three internal fixation methods[J]. J Int Med Res, 2018,
46(11) .4678 —4683.

(HSchi H 391:2020-12-18 AT A7)



