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Minimally invasive and open reduction plate fixation for proximal humerus fractures:
range of motion of the shoulder joint

Li Dong, Zhang Guang-wu, Liu Jia-bang (Department of Orthopedics, Shougang Hospital of Peking
University, Beijing 100041, China)

Abstract

BACKGROUND: The conservative treatment of humeral fracture is difficult to achieve a good reduction.
Minimally invasive percutaneous plate fixation has been widely used, and has good repair results, but the specific
mechanism of action is not clear.

OBJECTIVE: To compare the repair effect of different fixation methods on proximal humerus fractures.
METHODS: From August 2011 to October 2014, we selected 96 patients with proximal humerus fractures from
the Shougang Hospital of Peking University. These patients were equally divided into two groups according to the
principle of random draw. Patients in the control group were treated with open reduction and conventional surgery
fixation. Patients in the treatment group received minimally invasive percutaneous plate fixation. Operation time,
intraoperative blood loss, incision length and postoperative hospital stay were recorded in both groups. At 8
weeks after treatment, patients received radiography to identify the reduction. Range of motion of the shoulder
joint was scored. Within 8 weeks after treatment, the occurrence of complications was observed and compared in
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both groups.

RESULTS AND CONCLUSION: Intraoperative blood loss, incision length and postoperative hospital stay were
significantly less in the treatment group than in the control group (P < 0.05). No significant difference in operation time
was found between the two groups (P > 0.05). At 8 weeks after treatment, the excellent and good rate of 2> reduction was
significantly higher in the treatment group than in the control group (98%, 81%, P < 0.05). Flexion, abduction, external
rotation and internal rotation scores were significantly higher in the treatment group than in the control group (P < 0.05).
Bone compartment syndrome, vascular injury, infection and bleeding were significantly lower in the treatment group than
in the control group (P < 0.05). These findings confirm that compared with open reduction and internal fixation, minimally
invasive percutaneous plate fixation of proximal humerus fractures has less impact on the body, can promote reduction

of the fracture, has few complications, and contributes to the recovery of shoulder function.

Subject headings: Humeral Fractures; Internal Fixators; Follow-Up Studies; Postoperative Complications
Funding: the Natural Science Foundation of Hubei Province, No. 2012FFB02002

Li D, Zhang GW, Liu JB. Minimally invasive and open reduction plate fixation for proximal humerus fractures: range of
motion of the shoulder joint. Zhongguo Zuzhi Gongcheng Yanijiu. 2015;19(39):6355-6359.

0 5|5 Introduction

el SRR R, AT T A R R R, =AM
FSRZ, IEEITEREE . TEAMRIIE N KL,
AL BT S A T TSR UG, B WL T 2 — A B
AT R T I R A R S R A A ) R
R, BEANBFGRER, a9 RE R A S
AP S T L BRI ST, A T AR A R A
5 FAT HIAThREB R Bl 1k I AE 5 08 I8 ST ThRE 2
it T S B T VA T P R T R AR ) i R R A
RIEIT 5 DR I S g N A B T AL R AR 45
Al b, JF HAArEudid FARMEE GEE BRI 1 = AL AL
B, RSFIHRITHELUA BRI E AL, HEXN TIEE AN
Rt e,

O ZE B R AR P [ R A& — Pl B1) 5 2R 4 25 [ e Ji ) 285
GIFAR, AT BT RH s T R B A
B LU B L AR, Rl ifig b, REHEK
FED, AEETE TS B ase b, BRI F AL B AN K
w7,

SCE I BARTRST T AN Py [ R RS S I
B I R B FAE G B FE AL

1 X% FF5E  Subjects and methods

1.1 #&at BEHLA R .

1.2 BFEAME F20114:8 H 22014410 A /L 5T K
AN B R S

1.3 A e TE A RS R AR HR s g e (AL R R
TR PR A FIR A, M-S YZB/SWI 3301-2010. %
R HIR R E1S05832-1 AR AN AR, H 4T

HA BUERAZIZEH R, QRN KEMER AL, H
HESH “S” MERAMSFHEKE, A “S” MASX
FHAE K B2 o 12 32 B T8 e Wity B i e
faE, HFIEHEENIE.

1.4 % Y9AN20114E8 H £ 20144E10 H b 5T K% 15
I B USCIA (1 96 181 i 30 v i 7 R

6356

BN FRAE: W R AS W N B 8 ) Bl i 30 o v 3 s SRS
30-75%; PHETAUN A R DR R4 At A& HAR 3=
Pefe B S o3 bt BhEr v B PR 8% AO 7 Y & A2,
A3. B1%!.

HEBRFRAE: B IR N S R0 SR KA A
RO D TP B R R B A . B R
BEEE, TR EEMH R EE .

GIRFRE: ARG IINbRUE, BUFRFAHERRbRER -

BH A ZRE NIRRT IR, 1 EE
AR,

BT TR B0 iy LA R 2, K IR L 2 R 0
TEARFEMESR R, AR FERA8MH . K5 W2 EB 3 AR RS . M.
AOHT AL BT R S HE A BRI AT L, 72 e T i 3 1 X
(P > 0.05).

1.5 Fix

XTHBLANELE 77 VWY S AL ] 58 (4L ey 7 ik kAT
BT, BEBEUMEMIEZ TR, TERRE & A8 A AT
T, TE=AUFIE KL BAESED) O, BAR 5 AL 75 8 Bt
KA B SNSRI N AL . EYITF R R A SURIR
W, =M, BE SR KU . A5 5,
BT EH o AL, WS YT b O AR e M L, PR
WRIE 2. BCE LS, BEEAI.

JEITERIEE iz o5 TR 2 B AR BN Y [ 52 767
BT MRRIE S5 BUTEML, BUE T RBRYI T, VI Rk
B RHLS MR, Bk S = A, ARk, BT E
Prom AL o B I it B e AR (LPHP) MY 1 W il o
W A TR, B ORANAR 5 B RS 5 e, {3 R o IR
AT e, IEREBUEIBETBUE kg k. @ fURSIRM T
R, BHOZRZE84SE.

N B IEAR G UG, B T B AT R AT TR
Va0 AR ZE AT [ 52, SR 5 Tk U 3 T e Bk o

FERRIE:

RS Ny TP CA TR E R St S N 1 I N S o
YN E AR G AR BE i AT e 5%, L.

110180

P.O. Box 10002, Shenyang www.CRTER.org



L B HOGOIFRIREN P I E 1R A 5

BT FR G E AR

@]7’; WWW.CRTER.Org

*1 FAEBRENERERLIXLE (n=48)

Table 1 Comparison of baseline data of patients in both groups

EbR HITA XA X2t P

PRI, n) 18/30 16/32 0.193 >0.05
b (xes, %) 53.54+3.83 53.98:4.13 0233 >0.05
BT B (e U MG B %, ) 8/10/30 10/10/28  0.132 >0.05
R RS (xes, kgim?) 23.09+6.34 23174589 0.300 >0.05
AO 4 HI(A2 HUA3 BYBL #, n) 20/20/8 18/22/8 0.156 >0.05

F2 MEABREREFARIERRILL (xts, n=48)
Table 2 Comparison of perioperative index of patients in both
groups

M FARMEMIn) UIOKECEm) AdibffEmL)  AREER ()

JIT4L 134.09£32.19  4.56:1.30  100.98+21.87  4.29+1.33
X4l 138.00£22.44 12.87+¢3.10  156.99£16.33  7.39+2.10

t 0.290 21.873 8.444 12.345

P >0.05 <0.05 <0.05 <0.05

®3 MABEARTESSEANEINEMERI (n=48, n)

Table 3 Comparison of fracture reduction at 8 weeks after
treatment in patients of both groups

2H 5 i R Ay %= R
berigi! 40 7 1 0 98%
Xt IR 28 11 5 4 81%
x? 7.331
P <0.05

*4 MABRERTTESE 8 ANBXTIENEITS L (xS, n=48, /})
Table 4 Comparison of range of motion of the shoulder joint at 8
weeks after treatment in both groups

4 i i LAY 4 Mie

¥RIT4H 300.98+45.33
XHEZH 268.09+41.55

250.18+34.12
217.44+33.20

226.42+24.11
198.87+31.76

265.98+30.13
231.76+24.56

t 8.983 6.434 5.298 5.009
P <0.05 <0.05 <0.05 <0.05

#*5 PHEEERITE 8 ANMFILELEERIL (n=48, n/%)
Table 5 Comparison of the occurrence of complications within 8
weeks after treatment in both groups

A5 R A = LR AR M5 i 2 ST
YT 0/0 0/0 112 1/2
X 2/4 3/6 3/6 3/6
Uc 5.123

P <0.05
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Figure 1 Packet flow chart of patients in both groups
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3 T} Discussion
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