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Prospective Study on Treatment of Clavicle Fracture with Elastic Intramedullary Nail and Plate. Du Hao, Tian Xiaoxiao, Guo Dan,
et al. The First Affiliated Hospital, and College of Clinical Medicine of Henan University of Science and Technology, Henan 471003, China

Abstract Objective Prospective comparative study on clinical efficacy, prognosis and complications of elastic intramedullary nail
by small incision and long — span reconstructive plate by conventional open reduction in the treatment of comminuted fracture of middle
clavicle. Methods Seventy — two patients with comminuted fracture of middle clavicle received operation by elastic intramedullary nail or
long — span reconstructive plate from March 2015 to December 2017. Using computer single blind random grouping method, they were ran-
domly divided into two groups with 36 cases in each group. Intramedullary nails were used in group A and plates in group B. The incision
length, operation time, intraoperative blood loss and hospitalization time of the two groups were compared and evaluated. After discharge,
regular follow — up and radiography were performed to evaluate the fracture healing time and postoperative complications of the two groups,
and the affected shoulder joint function was evaluated according to Constant — Murley (CM ) score. Results Group A was better than
group B in incision length, operation time, intraoperative blood loss and hospitalization time (P <0.05). There was no significant differ-
ence in the incidence of complications between the two groups (P >0.05). Group A was mainly characterized by bursitis of nail tail and
nail withdrawal, and 1 case had delayed union of fracture. Group B was mainly characterized by local hypoesthesia and superficial wound
infection, and 2 case had delayed union of fracture. Fracture healing time in group A was shorter than that in group B(P <0.05). At 12
months after operation, there was no significant difference in CM score of affected shoulder joint( P >0.05). Conclusion Each has its
advantages and disadvantages in the treatment of comminuted fracture of middle clavicle between elastic intramedullary nail by small inci-
sion and long — span reconstructive plate by conventional open reduction. Clinicians should choose a fixed way according to the degree of
fracture comminution and the surgical skill before operation, give full play to the advantages of different internal fixation, and avoid or re-
duce possible complications.

Key words Clavicle; Fracture fixation; Comminuted; Reconstruction plate ; Elastic intramedullary nail

BB A B BB LR B T 4 5 R T T A0 5 I 1 0 T
SEITHY 2. 6% F P LB i 1/3 BB BT 0, BORVBRRERAPUET . AR TE X BB 5 7 SR AT G
BT 80. 0% Jo At . BN B RHIORCIE B PR HOFA 0T H B B B R S B 4
B XY A B TR OB B A T B B WL AT BT R B T AR, B R
A5 7%

5 003 471003 % B, 3T B B A 2 I DK B2 25 B 39T 7 B LG R ER} 2015 4 3 7 ~2017 48 12 J] 9] 6] %
2 5 — WA ) I FEGESGE 72 Bl E P Bt e Ir i s, B
B KK, BT xxiian1011@ 163. com Pk 49 ] 4o bk 23 ], BT HAER 36.3 %, T A R

. 145 -



J Med Res, Apr 2020, Vol. 49 No.4

HITFE PASRUE SEAR R A R B h Bom e v B
Pr A F AR 367 1R AE ; R BUT B AL FEAL 4
HEBENL T P2 : (1) FPEBE N ET A (A 4H) <36 1,
Horp B 23 ], Lotk 13 )5 B AR 20 ~59 %
B 36.17 %, (2) AR (B 41) 36 fi, H
o 25 ), ot 11 i BRI 19 ~61 B 71
MR 36.41 % o B0 IR L I RS 15 46 B, 45 26
il B AL A2 44 ], A5 28 ] 24 A B b B
T (AO/OTA 434K C AL . i f IRE BN
MG, K G2 k15 6, BEZHEA
Bebf e A 1 /NI ~5 Ko WAL F7EMER AR R
T ESF IF] B30 R B 0 Oy T LR 22 R R SR R
Y (P>0.05),

2.9 CHEBR AR A - 0 A BRI QBAE B Q1
J5 W R AT T RIGYT ;@C BL(AO 43R Bl v B
BT ; @R F oM 6 A ok AR N [ 2 TR B Rl
Vit =12 A~ H o HEBRAR e : O FF g 3 @88 &
Pr A 8 M55 40 s B FE A MBI OCT JE G B
JE BB B 3T s @R H 5 7 8 5 v ) A B o

3. FART IR R YR T v o 35 AR T B 4

L IRR I, D MERT 0L, 5 i SR 95 5, R BT 30min
RPN P A 2

A CRERTBNE T TRV T 5 2em Ak E (7
ANEE R A 3 B Sk B T T AR D A
PP G IE R AR RE AT T A BT 1A T B
Sl ) B P9 A A, AP R R O B AL B W, TR R
Probr e 52 A7 R X 98 47 AT 5 50 4T AT RE 2 80 FEL o
BB i RS T A LN R S 2 — A )
AR ™ I AAE , ORI I W A — /D) 1
18515 TR AL, A7 R R A BRI B e 5 T
OB WA AE AN R R I OB SR 22 2 E AT R HL
Wi 7, AR 3 B 18 DR/ B B 67 R JBE 3 % A ] AL 240
WU (4 22 2 R AT B AL o T AL B FL T B £ A B A 3
W i 2 WL B A, TR R A LN 0l 22 28 ] fg i i
LR A B B i A A AT SRS SB [ 5 , BRI 1 458
il 22 2 A0 B LA BT kT Bl C R 7 LA E E N ATl i
I W i L R 77 80 2K BB O i B2 S 2 Tem, WL T
ST R AT AL Bl o LR 0. 9% NaCl 35 53 vh
Vet 1 R X, 3% 2 4 45 11, G T OB i, 398178 i
WET T A B AR E DL 1,

B1 EEEATFREZGE
AL TR BE N ET T RSN UL s B SR RE A BT R FRIEALIB BLIE {4 C. BEPEBR N ST R JS DRIEAZ A5 D. RJG 3 A H & 4 DR IEf )T

B 20 : DL A s oy O BB b SR BT OB 1T
K12 ~16em Y) 1, & )2 VI B 55 9 v, 16 2l
i B A 0 R4 2, R D ) R R R AR 2 fR A
B 3T P 9 LA, 5 OR W i R P L g MR T R , B/
{189 FH T 2 AT 4 3 ek JHC RS 2 i B i 2k A 2k AT 4 LA
G R, A5 K hy 3 B A SO 3k 22 S S TR R 4
AW & b= v =g ) N DAEI R 1 = T A&

- 146 -

U A 1 BE A E A AR, S TR AR S o B B
BB TEAR , 4 08 T R A AR 47 3 45 18 E T B
DT BT TS o PRAEE T I P i DA 2 BURET XU
JA 28 E , T s oL R LS B HAL N BT
Ui B A T A TR LT SR O AR E I R
Ja, pRUE YD B R SE A, B TR B R 1R I
K2,



BTk 2020 4R 4 A 498K H4

e B

2 WMIRFARKGIGE
AL B BB B E TR BT DR IE AR B. B0 RS DR TE AL

AJE BB PE R PLA R 1K AT B A B R
L S NERIERIPN S ¥ ¢ PN M N V= PSR R & )
RESECMR , AR A 1 I B PR R B B2 N T E 1S AR S 2 ~ 3
JABEAT ARG B 6 E S etk AJa 1 JH 14
H 346 A 12 A A # R A B IBUR K1 IR
X&EE ARRFHEMIT2ELS, THREGITTEaHE
O, — BLA PRIR B IR A & hn HERIAT X ZE 5t A, W
Iic sk E iAo

4 WEAERR: (1) BB 6 AR LB B E 1Y
FARAGE B (VIR B T AR ) R i b il A B i
) KB fr s el o (2) Btk Dhfig . CM PF o T RS
AR DAl BN 217 D RE , 73 K0BS54 W R 5% 17 T g
HAE o (3) AR S A2

5. 88324073 2R T SPSS 16.0 Gt 22 811 X 5
PEIEAT GE it o0 A, i BT A IEAS 0 A7 AKI L = 45
W2 (x £5) R, dLIA) LR T PTAh SE FEAS ¢ G 56,
THECRORHLBCR T X K58, L P <0.05 22 52 5t
AR

# R

L P2 R — RS O LB A B T A SR EA
BRI, TCBET o WAL AR AT — BRORE U, 22
FRGETFEX(P>0.05) , FEHK 1,

®1 FHABE—MABLR(vzs)

T AT B A, ERA G E (P <0.05),
RJG 12 A~ HBME &7 CM PF4 i, 22 R B4t
FREX(P>0.05) A2,

R2 FABERP REHERLE(x£5)

i H Al (n=36) B#l(n=36) t P

YIT KB (em) 4.1+2.6 13.7+3.5 13.211 0.000
F A ] (min) 48.6£12.7 63.7+8.3  5.972 0.000
A (ml)  31.5+9.2  58.3x16.4 8.551 0.000
B B A () 7.2+1.5 9.6+1.8  6.146 0.000
YA E(H)  3.40+0.67 4.80+1.03 —-6.836 0.000

CM IS (ARG 124H) 90.2+11.4  93.4+12.2 1.150 0.254

TiH Afl(n=36) BH(n=36) w4y’ P

EI () 35.67 £13.70 36.75+15.20 0.317 0.752
PR B Lotk 23/13 25/11 0.250 0.617
AR B ] (%) 4.8+3.1 5.1+3.2 0.404  0.687
B A/ A 22/14 23/13 0.059  0.808

32 IR (3858
24/12 22/14 0.241 0.624

PR )

2.MHBEARP AEHOHE A HEYD K
JE TR [A] A rp A B I T T ]

3. WAL E I RIE R A R IR A ARG IF R AE
LS ], F2 % Sk K 0 0 (9 1)) L E N ET IR BT/ A 2R
B4 ) B E SRR s wGR (1 1)) A A G SRR
(Lf), BAARJEIH K 1L 6, FE /Y] 1 5%
IR (6 Bi) M R R (3 B B TS LR
(2 01) s LI RIE R AR, 2R LG5I E X
(x> =0.963,P =0.326) ,

5] it

Bifi 45 A 3 KOF 3 R, AT B B a2 A
RABALI B Y, EER AR A, AT G
REFISMIL . BITEM HMEEEFITRE)E 2 I1E
B AR AL DAR) T 5 K B EE bk 52 D e RN AR S5
Mo T B R T 0 R TR IR T S RE 4E 8 i D
) [T TR G A A A S A i B ] e T AR —
L, AN A LA PR 2 R R RR A . B e
WS, 5 a et a3t BRI gEn =4 — & 1
U G IV RS S ERIE @G 4E 5, o R ok
R R A, TR B OC Y FE BT Ty ek AR 3
TN RB AR KA @A, A W = 4 K #
i 0 T BE S B0 B O 5 S A S ph s i A e s
it AR T AR 6 97 ok e vk Bl i B 3, LAk B A ) 2
B R A FE D I ARE WK R AR OE S RE R H
Mo FARIGIFC B HETH 0.

LR EESE - Sg P EEIM TR L FE
Sk 8 P H O [T R AR D O T R 2, B N
BT 18] i B AR AT DA S 0 1 i ML, DR A B 2 i S LY
BEAph AR T B P @G, Rk EE N T B A 3 A
GO0 B s e e SR G A R BT
B i VR, ol DL G O A TRk . A
WF T B8 N ET A1R FH B 37 W v Ak i — /N D B T4 51 =
RGBSR AL, A 57 B8 BT [ R HE B R,

. 147 -



J Med Res, Apr 2020, Vol. 49 No.4

PR BT, 2 NI R A

AR TR P B T RE AR A B
9 BT 5 AT SR, 3R 0008 & B R TR R
BT o A A S U TR S A K T R 2 LA 3R A
T M P9 B A A o 6 I b R A% £ 07 T HL AR IR
Syt xBTS e R BT 1, A AR A 1 S
o IR 1) 7 7, B A Ak B TR RAE I E L, R
o T R AT R S5 S R B, A R T I AR K
{HR 3l T2 R 07 3 B P AT R T Iz el
YU B SN JG I 0 & A A Qe | A [ SE W
RO B R RS

2. fJE RO RS B A dLAE Y 0K TR
i) AR e A A ] T SR ] TR AR
F B . HBE P ET R R R ) T SR G B b O
KIAFR B PR T 5 I W v 38 K B B, 1) T B 4
fr e TIHUE AU Y) I 5 A0 P [ 2 B SR 9 A5 i 35 &
B, R [, (HAR v ) 2 B A B 5 R B RS A Y Al
g EA . Wi, BN EY 0K
JE AR ] AR A B ROR S T
XTIy T = A S i Y (€ e el 1| B <
I, Jorgensen 25" Andrade 25" BF 57 3 W, #PE BE P
T 5 B MR LE 10 )T B0 B AT A ] B g 2
TGt L.

I R E DT, A 2 3 g B R B ET L 1
T IE R A A5 B 2 ) R AR R
PR R 2 o) B0 BT 2B 3R A G s A 21 S BB N
ETBETING , B R A AE ARG 6 JH S FF IR #4738 B 41
i 1 B A EL B BT 0 R A A I, 4 TR B A Bl b
JH AN I Bl T e G — 45 s AR AT 5 1 i B AT A
RAAHELTFLRE N EE AL, 36 ) & b
WHE LA G E A, %085 I 87 [ R
TGS RA R E A s 5 T — 2P
S . X T BB Ok T E A
A AE R BR R B . Eickhoff 25 A 5% 31 52 46 14 57
1] A O B (07 2 HL T B T I B R R, B 4
e BET) 1 R 0 R VB R, 2 5 U 1 BOR Hh
Vi b vz ol R R M A e R AR RO B
R P B T RS R BRSO
ST I R, SABE RS B AT L A 3
BT R F g, KB R AL B, TC BRI W, 4
TG U B 2, JFAT 40 TR B R M U B A R A S
B, WFFERW, BE R R A [ 52 ARG 771 — &
Mg B2 BB E RS RS
- 148 -

Ir W s 20 SR B B2 22 R R T e A 6D OfL A8 A R, 45 T
il Bl K b B A 0 IRGe R R S 2R )Y
JEEITES .
3.IIRERRE G OL: ARG 12 A~ CM 741 1
BESTGIFE L A58 RN, BUE WS sk
BE N BTG T B b BeE I RS A 5839 3 2 LR
SSRGS RIREE T Bk B, A
A MBENETE E 4L RS 3 4~ H DASH i3
Constant P73 24 25 T BiUE AR 41 5 BUE WA 2847 D) IF
S T E B A ) 2 W 0 [ E SR H LR
BIIE E HAT B4 09 A= 1 25 B2, R 5 ] 0 D) e #
B TR A T T O A L B, R R R
o 1l 30, FE U AR ST DRI A O o i B N L E
TR ™ HI AAE R NS L IR AR EE
XERELEZRE T AL G HEET AR
E
L BIR R SR PR A ST AR Y iR 9T B
B BeE I VA SO J7 3k B BT, T B R
AR
S % ik
1 Khan LA, Bradnock TJ, Scott C, et al. Fractures of the clavicle[ J].
J Bone Joint Surg Am, 2009 ,91(2) ;447 - 460
20 Wk, ARUNIE, FRINEE, GF. BRI 40 B BIUE T AR T T
PETIR YT 98 TP BEE ST RO XT LT R[] A FAMRZR K, 2016,
32(4) 260 - 263
30 R, XUKE, Bk, S5 B s ERE BT S RN [ E VR T
TR i BB v B 4T B0 Meta 2047 [ D). 9L B2 28 22 g 2 4T,
2016,35(3) :266 273
4 AL, el B, S5 BUEBSNE S VLT Y IE E TR T B
HECEITRIXILL]. PRSI ANRE 2, 2018,26(20) 11851 -
1855
50 mE, BE, FIEAe. SRS REEAN B ESE P BEIT
Meta 430 #7 [ J]. " E 20 2 TREWF 5T ,2016,20(26) :3938 - 3945
6 Jorgensen A, Troelsen A, Ban L. Predictors associated with nonunion

and symptomatic malunion following non — operative treatment of dis-

placed midshaft clavicle fractures a systematic review of the litera-
ture[ J]. Int Orthop, 2014 ,38(12) :2543 - 2549

7  Andrade - Silva FB, Kojima KE, Joeris A, et al. Single, superiorly
placed reconstruction plate compared with flexible intramedullary nail-
ing for midshaft clavicular fractures: a prospective, randomized con-
trolled trial[ J]. J Bone Joint Surg Am, 2015,97(8) :620 - 626

8  Eickhoff A, Fischer M, Gebhard F, et al. Complications after intr-
amedullary stabilization of clavicle fractures[ J]. Unfallchirurg, 2018,
121(10) :810 - 816

9 TR, HEER, KB, F. RE S UIWBUE LM an T 8iE
HHr R I]. HEBIEIE A, 2018,26(4) 1324 -327

(F4% 152 )



-

*1Ee

J Med Res, Apr 2020, Vol. 49 No.4

i 9 K6 R i

E L]
IR

e 2 B S R R A AR D) A

BN BB XU AT B8 o A AT SR e T o A A
TR i3 A 1 B TR AR DL 1 A 2 AR 2 A b I
S OB 4 15 75 IR W RO VE N A AN BT SE S
J7 AR AR R B R AF D D) D A N R R ARl
SRR o AR OFSE IR T [BBUE T 5T, 0 A BF
FERIREAS fE i /D, 3 A — € P b 2 3 A R 1
far I 5 S RE AT AR A i 1 BE AL X IR AF 5 A ik —
HHIE

S % Tk
Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018 ;
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[ J]. CA Cancer J Clin,2018,68(6) :394 —
424
2B ERI A P EE T 2015 AR M bR BB T SR AT 2
FRAEAS AT [ T]. A AT e 2 24 ,2018,39 (1) :32 - 34
YA g AT, F AW v E R R M 2 YT BEYE (2015 4R
[T]. Ay 44 & ,2015,37(1) :67 - 78
Swanson SJ, Herndon JE, D’ Amico TA et al. Video — assisted thoracic
surgery lobectomy ; of CALGB 39802
multi — institution feasibility study[ J]. J Clin Oncol,2007,25(31) :
4993 - 4997

report a prospective,

Gonzalez — Rivas D, de la Torre M, Fernandez R, et al. Video:single
incision video — assisted thoracoscopic right pneumonectomy[ J ]. Surg
Endosc,2012,26(7) :2078 —2079

Gonzalez — Rivas D, Fernandez R, Fieira E, et al. Uniportal video —
assisted thoracoscopic bronchial sleeve lobectomy: first report[ J]. J
Thorac Cardiovasc Surg,2013,145(6) :1676 - 1677

RIBT, 2. AL M i AR I R i i DD BR R 1R 97 BT AE 2
i 938 B i R R [ T] . I AR B2 24,2019, 59(16) 141 -44

FLLE A HE. B IS 5 U SRR S U0 1 N B R TR B Y

11

12

17

18

19

BFGEEIR (1] o [ 59 B4 ,2015,31 (13) 11012 ~ 1014
CederholmT, Bosaeus T, Barazzoni R, et al. Diagnostic criteria for mal-
an ESPEN consensus statement[ J . Clin Nutr,2015,34
(3):335 - 340

nutrition

Young R,McElnay P, Leslie R, et al. Is uniport thoracoscopic surgery

less painful than multiple port approaches? [ J]. Interact Cardiovasc

Thorac Surg,2015,20(3) :409 —414

B — A% FALI B T AR YT IR A AT A SR LT ] o B R

ZRik 2018 ,18(7) :639 - 642,646

Frighss B2 BT, . AL R 2 AUIE I B TR YA 9T A [ A

A /I 20 L 9 s A7 28 B o 481 g IR 5 [T ). ol 0 1 8 AP R

I R 2% 75,2016 ,23 (11) 11044 - 1049

b1 IS I SRR S g )8 R 1) N e B

e[ )] P EME AR A ,2016,16(12) 1125 - 1126,1130

Fiee B, EAERE, . AL 5 = LN s 5 1 il 98 AR 1 R G IR

ISP L T LT ] e i 1 48 40 B 2% 75,2016 ,32(6) 2356 —

358

ki, RS AR, AL =AUk I R B I T TR A il

S SBCR B8 B X BRAE 5 [0 ] o I M A8 SRR I PR % 5, 2016,

23(4) :346 - 351

McElnay PJ, Molyneux M, Krishnadas R et al. Pain and recovery are

comparable after either uniportal or multiport video — assisted thoraco-

scopic lobectomy; an observation study[ J]. Eur J Cardiothorac Surg,

2015,47(5) :912 =915

Rk S SRS, A B SRS U AR A s I R 4

Frld]. AL BERE R 27 241 ,2019,40(4) 425 - 428

TRICH BRGNS , 0 pE AR T TF AR O Ema A E R )], ]

HANFE,2019,32(2) ;148 - 150

Brem H, Tomic — Canic M. Cellular and molecular basis of wound

healing in diabetes[ J].J Clin Invest,2007,117(5) ;1219 — 1222
(W Fs H 3 22019 - 09 -02)
(f& 18] A 31 :2019 - 10 - 11)

(E#% 148 W)

10

11

13

14

WEERF, AR, PN, . R BUE b E e B R S
I A I E AR RT R M (0], o R JE SRR 2k A, 2016,24
(12):1127 - 1130

PRz Bia b B draIf kA [T].
2017,5(4) :318

SR, sk, ThORAR, AE. BRIk BE N 5T 9 T A AR T B
HPBOE TR B [T ] R A B R K, 2019,22(4) 1462 -
465

AR JE SRR TR A

Govindasamy R, Kasirajan S, Meleppuram JI, et al. A retrospective
study of titanium elastic stable intramedullary nailing in displaced
mid - shaft clavicle fractures[J]. Rev Bras Ortop, 2016,52(3):
270 =277

TKIRES, A, PRI, 5. BEAET SR IR T BUE T Bl
AT E M B UL X BBF ST (], A 60 4 15 R 22 &, 2016, 18
(7) :558 - 563

- 152 -

15

16

17

SEEE, WU K. A2 B BIUE T A AR SR E N AT IR T B
r B TR I RS T R PIR W Ay BOF RIE M [T]. R AR S
52§ ,2017,30(15) :2259 -2260
Vautrin M, Kaminski G, Barimani B, et al. Does candidate for plate
fixation selection improve the functional outcome after midshaft clavicle
fracture? A systematic review of 1348 patients[ J]. Shoulder Elbow,
2019,11(1):9 -16
Cole PA, Dyskin E, Dugarte AJ, et al. Open reduction and internal
fixation of a middle — third clavicle fracture with a superior plate[ J].
JBJS Essent Surg Tech, 2017,7(2) :el6
Putnam M, Vanderkarr M, Nandwani P, et al. Surgical treatment,
complications, and reimbursement among patients with clavicle frac-
ture and acromioclavicular dislocations: a US retrospective claims da-
tabase analysis[ J]. J Med Econ, 2019,22(9) :901 - 908
(W hE H #1.2019 -09 - 16)
(&M H#1.2019 -09 -23)



