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Three different surgical procedures in the treatment of humeral shaft

fractures:a network Meta—analysis
Qiu Hao, Lu Minpeng,Luan Fujun,Wei Zhihui,Ma Jikun ,Zhang Minghua
(Department of Orthopedics ,Yongchuan Hospital ,Chongging Medical University)

[ Abstract JObjective : To assess the clinical efficacy of three different surgical procedures in the treatment of humeral shaft fractures.
Methods ; Computerized search of the electronic databases like Cochrane Library, PubMed, Embase, OVID,CBM, CNKI, Wanfang and
VIP for relevant randomized controlled trials(RCTs) until the end of November 2015 was conducted. The quality of the included stud-
ies was independently assessed by two reviewers{according to the Cochrane Collaboration’s risk of bias) and the Review Manager 5.3
software was applied. The network Meta—analysis was performed in WinBUGS version 1.4.3 and Stata version 13.0. Results ; Sixteen
RCTs with a total of 744 patients were included in this network Meta—analysis. The pooled results showed that the radial nerve palsy
rate of minimally invasive plate osteosynthesis( MIPO) was the lowest(SUCRA probability:77.1%) ,followed by intramedullary nailing
(IMN)(SUCRA probability;44.2%) ,and open reduction and plate osteosynthesis(ORPOQ) was the highest(SUCRA probability ; 28.7%).
Regarding the nonunion,SUCRA probabilities were 71.9%,50.4% ,27.7% for MIPO, ORPO,IMN, respectively. Regarding the in—
fection, SUCRA probabilities were 74.0%,63.3%, 12.7% for IMN,MIPO,ORPO respectlvely Conclusion ;: MIPQ is the optimum choice
in the treatment of humeral shaft fractures and ORPO is superior to IMN.

[Key wordsJhumeral shaft fracture;minimally invasive plate osteosynthesis;open reduction and plate osteosynthesis;intramedullary

nailing ; network Meta—analysis
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Tab.2 Relative risks with 95% confidence intervals for radial

nerve injury, nonunion, and infection

wEMaHts BHRAREGE  AREBRE

(14%) (12+) (10°)
ORPQ vs. IMN 2.45 0.87 6.32
(204 10 12.34) (031 to 1.84)  (1.09 to 22.45)
ORPO vs. MIPO 101.8 10.26 39.22
(2.59 to 341.30) (0.12 to 72.17) (0.04 to 265.30)
IMN vs. MIPO 26.89 12.96 6.19

(036 10 159.1)  (0.16 to 102.7) (0.01 to 39.97)
1 e, HRGE T ZFEPRAISCER

IMN MIPO
[T [~
o o
< =

3 3
< i1
BT 3 T 3 3
‘ajé ORPO
B o |
=
g
(=
~
<
ot |
<
O" Y ¥

i 2 3

Rank

Graphs by Treatment

4R F B EAR AR A T I AER B BRI A RARET
5 BMEMGHRAEFHEER
Fig.5 Surface under the cumulative ranking curve for radial
nerve injury

232 BHAREE PANBRAA 12 Grees-nig g
TEBIRAREHE, HF ORPO B ABEERN 5.9%,IMN
R 7.19%,MIPO K 2.2%, 455 B~ ORPO B ARERY
IMN (RR =0.87,95% CI=0.31~1.84) 1 MIPO (RR =10.26,95%
CI=0.12~721 )M LG IT %25, IMN 5 MIPO BiITAR
A RNE R BTG £ L (RR=1296,95%CI=0.16~102.70) ,
% 2, BFRHFERE B8 ORPO.IMN F MIPO i SUCRA
{BE430H 50.4%.27.7%F 71.9%, WE 6,

IMN MIPO

]

0 02040608 1
0 02040608 1

H
&=
=1 : , : .
5 1 2 3 1 2 3
%\; ORPO

=4

=3

-

P

4

=

c-l ¥ T

1 2 3

Graphs by Treatment Rank

MR T I AURR AR T B A B TER, R AR R
H6 BNTRSENRTHFHER

Fig.6 Surface under the cumulative ranking curve for nonunion

233 RBEBHPEE MAMNPITFE 10 FOs o247 5E T
ARG By, BRI AT RS, H9 ORPO AR
JERYEFFy 8.1% ,IMN X 2.7% MIPO 3y 4.8%, &R ER
ORPO HIAR G B E T IMN(RR=6.32,95%CI=1.09~22.45) ,
ifi ORPO 5 MIPO MLt ZER G #E X (RR=3922,95%CI=
0.04~265.30) ,IMN 55 MIPO MIA fE B L3 TCHA £ 5 (RR=
6.19,95%CI=0.01~39.97) (3% 2), RFHFHHE B RORPO,
IMN # MIPO #J SUCRA 143 5% 12.7% .74.0% # 63.3%
(B7),

IMN MIPO

...,{ —

=1 b

E1 b

=1 3
g 29 3
= - r .
§ 1 2 3 1 2 3
B ORPO

=1

© -

=

= J

<

g.

= A

3
Rank

—
~

. Graphs by Treatment

BT B E AR S T RN R, BRI

B7 REBXBNRAHFMER
Fig.7  Surface under the cumulative ranking
curve for infection
234 FA—HHRE A—HBRERBRA—BHERT
(inconsistency factor, IF) X 95% & {5 X[ (IF.7.1,95%CI=
0.00~4.79) . WLE 8, FHAMML I &P AR/ MER
L,



BAEER K 2017 £4 42 %% 2 3 ( Journal of Chongqing Medical University 2017.Vol.42 No.2 )

— 167 —

95%CI Loop-specific

Loop "IF  (truncated) Heterogeneity(12)

IMN-ORPO-MIPO o 0.71(0.00,4.79)0.000

0 2345

E8 R4k Meta SF R—EHRE
Fig.8 Inconsistency plot of this network meta—analysis

3 3 #

A 4% Meta MHTEE SR B8 ORPO BB 2 1
HiZ¥E T IMN #1 MIPO, BRET RR{E,IMN 5
MIPO Mt Z R T4 it E X {8 SUCRA HER D
78 MIPO HARM AR PT BE L IMN K, X FAR
EENARE AWRERER 3 HMARFRFTR
ZIAY T B2 F . SUCRA B4R BR
MIPO R4 BIHAAE AT REMRK, IMN &5,
XTAR)G B (AR B MR MR L,
#TF RR HKNER BN ORPO KA S RERE T
IMN, T H AP P b2 R L4022 & X, SUCRA
B4R B~ ORPO K AERPHWMRER, Kk N
MIPO,IMN £fik, 4%, MIPO A HA R R AR E
BB BB T BT AP SRGAAREEITA
REWRE , IMN RITIEE TR ARBRR EAER
B, B HALIF ZAEHHE , ORPO HIAR 5 3 & 5 M
B, EASR AR FARIBTIEE TEIT
AJG I R AEW T, MIPO N&i%#, ORPO £ T
IMN, ' '

E# MIPO J&Y7 BB T 547 % LA A B A BT 7
FUE T AR, Vilaca Fl Uezumi[”@fﬁ?ﬁﬁ ZREIHA

B R R T BRI B R B T BTN ES

YRR, LTI PR, TEE N L& M
235, T HART ARG BEE AR BB EMHT

R, — A SEREREREH, 42M4% Meta

SITOA ABIEFE F 2 R P e A L R BB T B AT
ARFEEA NI E T BIREEX
e, B R A ABTZE R AN AR AR g — B8
EAEE  BARE PR BP9 £ T i
HFTEIAREREXTHIR, HEMNSETEME

RKATVES, B a0 2 EUS i SR 22 3F 53 (American
Shoulder and Elbow Surgeons score, ASES) . J& X1 I
BEPFA3 (Constant score ) FISE EANM K2R X5
(the University of California,Los Angeles shoulder
scale, UCLA )%, —£b RCTs3-11-12.15,18.2158 5 ASJw] 4 JH
KATPFST LA T ORPO F1 IMN WRSTHLA T AR
JERRFTHITIRE, BRI B REARE B XIS
T ORPO Fl IMN FURURAML, Ma %095 Meta 5MH7
WA AR ZE R . Benegas 5 TEME T MIPO
FIMN BT BEA T EITR G B RTTRYZIEE, K3 2
HERTEHITHFE L (P=0.980), Wi Lian ZNAN
MIPO R E X W REF A B EH F IMN (P=
0.000) , Kim 244 T ORPO FI MIPO {857 ik & T
BWAREEXTHIIRE, R 2 AERIFHITHH¥E
X (P=0.264) , FHHEWT 3 BRI EIF AR IG7RE
BT, ARG RBUBMHMINE XTI ER, A
— BB HY Meta ST 925 R @R IG T IEE T8

~ ¥7,IMN [t ORPO BRI BB | B HAE M KT

HEH LA, FUAMRIAAEF ARG T8
¥R S5 B X I HE 7 T ,MIPO 1 ORPO 1 F
IMN, Tt H 8T AYIESE T 5 , MIPO 1 ORPO R R
L

A SCFEFER R BRI . QA EB S BF 55 ZE R LB
FERE SR ROBEK . B NS
5 EEAEAR R R BRG , (R NA T R B S E A,
QI TN #Er REIER AR 52 & —3, BT L
BIHTRIBHE R, E X TS . OF
RN AHERRARYE R BT R A 52 2A8R , @24BF
SN R B R F W SCHR, B = K630k (Jn
REFMIOREG ), T RELHRIR G R T — 2R
OMAERL , BREAR/N, OREHIEIERNG
& T HRICMZESC, TSN B L RE R —EF
M,

g LRTiR , HATEERERWFR GRS T84,
MIPO T] 88 A B L% #E , ORPO K Z A5 5L HY Meta 43
W90 R G PEA g SRR B 78 TMN FT ORPO REEX
RARRIEITRL, B IMN ARG RET L, iR
RITREE T 847 ORPO fLF IMN, X 5RATHIBIZ
LERAFE, B THABFTHET MIPO 5 ORPO I
IMN Z (6] LB RCT B, FR LA SRR K&
HMXHR R E RCTs Skt — £ 101F Fikesie,



— 168 —

ERERKXSEMR 2017 S5 42 %% 2 ¥ ( Journal of Chongging Medical University 2017.Vol.42 No.2 )

2 X X W

[1] Brinker MR, O’ Connor DP. The incidence of fractures and dislo—
cations referred for orthopaedic services in a capitated population[]J]. J
Bone Joint Surg Am,2004,86-A(2) ;:290-297.

[2] Clement ND. Management of humeral shaft fractures;non—opera—
tive versus operative[J]. Arch Trauma Res,2015,4(2):e28013.

[3] Carroll EA,Schweppe M, Langfitt M, et al. Management of humer—
al shaft fractures[J]). J] Am Acad Orthop Surg,2012,20(7):423-433,

[4] Zhao JG,Wang J,Wang C,et al. Intramedullary nail versus plate
fixation for humeral shaft fractures:a systematic review of overlapping
meta—analyses[J]. Medicine(Baltimore),2015,94(11) ;e599.

[5S] Chen F,Wang Z,Bhattacharyya T. Outcomes of nails vs. plates for
humeral shaft fractures:a medicare cohort study[J]. J Orthop Trauma,
2013,27(2):68-72.

[6] Oh CW,Byun YS,Oh JK,et al. Plating of humeral shaft fractures:
comparison of standard conventional plating versus minimally invasive
plating{J]. Orthop Traumatol Surg Res,2012,98(1):54-60.

[71 Chapman JR,Henley MB, Agel J,et al. Randomized prospective
study of humeral shaft fracture fixation:intramedullary nails versus
plates{J]. J Orthop Trauma,2000,14(3):162-166.

[8] McCormack RG,Brien D,Buckley RE, et al. Fixation of fractures
of the shaft of the humerus by dynamic compression plate or intrame-
dullary nail. A prospective,randomised trial[J]. J Bone Joint Surg Br,
2000,82(3):336-339.

[9] Kesemenli CC,Subasi M, Arslan H,et al. Comparison between the
results of intramedullary nailing and compression plate fixation in the
treatment of humerus fractures[J]. Acta orthopaedica et traumatologica
turcica,2003,37(2) : 120-125.

[10] Benegas E,Amédio DT,Correia LFM, et al. Comparative , prospec—
tive and randomized study of humeral shaft fractures requiring surgical
treatment ; bridging plate versus locked intramedullary nail (preliminary
analysys)[J]. Acta Ortopédica Brasileira,2007,15(2):87-92.

[11] Changulani M,Jain UK,Keswani T. Comparison of the use of the
humerus intramedullary nail and dynamic compression plate for the
management of diaphyseal fractures of the humerus. A randomised con—
trolled study[J). Int Orthop,2007,31(3).:391-395.

[12] Daglar B, Delialioglu OM, Tasbas BA, et al. Comparison of plate~
screw fixation and intramedullary fixation with inflatable nails in the
treatment of acute humeral shaft fractures{J]. Acta Orthopo Traumatolo
Turc,2007,41(1):7-14.

[13] Raghavendra S,Bhalodiya HP. Internal fixation of fractures of the
shaft of the humerus by dynamic compression plate or intramedullary
nail; A prospective study[J]. Indian J Orthopo,2007,41(3):214-218. -
{141 #& W8 ERBE B 5,5 TR SEMENRAE

SEVISTREE T BATRREI LLBFSTI]. & 5 X W4, 2008,
23(9).720-722.

[15] Putti AB,Uppin RB,Putti BB. Locked intramedullary nailing versus
dynamic compression plating for humeral shaft fractures[J]. J Orthop Surg
(Hong Kong),2009,17(2):139-141.

[16] Singisetti K, Ambedkar M. Nailing versus plating in humerus
shaft fractures:a prospective comparative study[J]. Int Orthpp,2010,34
(4):571-576.

[17] Igbal M,Nawaz A ,Mahmood T,et al. A comparative study of treat—
ment of humeral shaft fractures using interlocking nail vs. AO dynamic
compression plate fixation[J]. Annals of King Edward Medical Universi—
ty,2011,17(2) : 162-165.

[18} 1iY,Wang C,Wang M, et al. Postoperative malrotation of humeral
shaft fracture after plating compared with intramedullary nailing[J]. J
Shoulder Elbow Surg,2011,20(6) :947-954.

[19] Lian K,Wang L,Lin D,et al. Minimally invasive plating osteosyn— -
thesis for mid—distal third humeral shaft fractures[J]. Orthopedics,2013,
36(8):e1025-1032.

[20] Benegas E, Ferreira Neto AA,Gracitelli ME, et al. Shoulder func—
tion after surgical treatment of displaced fractures of the humeral shaft .
a randomized trial comparipg antegrade intramedullary nailing with
minimally invasive plate osteosynthesis{J]. J Shoulder Elbow Surg,2014,
23(6).767-774.

[21] Wali MGR,Baba AN,Latco IA, et al. Internal fixation of shaft
humerus fractures by dynamic compression plate or interlocking in—
tramedullary nail;a prospective,randomised study[J]. Strategies Trauma
Limb Reconstr,2014,9(3):133-140.

[22] Kim JW,0h CW,Byun YS et al. A prospective randomized study
of operative treatment for noncomminuted humeral shaft fractures:con—
ventional open plating versus minimal invasive plate osteosynthesis[J]. J
Orthop Trauma,2015,29(4):189-194.

[23] Vilaca PR Jr.,Uezumi MK. Anterior minimally invasive bridge—
plate technique for treatment of humeral shaft nonunion[J]. J Orthop
Traumatol,2012,13(4):211-216.

[24] Ma J,Xing D,Ma X,et al. Intramedullary nail versus dynamic
compression plate fixation in treating humeral shaft fractures: grading
the evidence through a meta—analysis(J. PLoS One,2013,8(12):e82075.
[25] Dai J,Chai Y,Wang C,et al. Dynamic compression plating versus

* locked intramedullary nailing for humeral shaft fractures:;a meta—analy-

sis of RCTs and nonrandomized studies[J]. J Orthop Sci,2014,19(2).
282-291.
[26] Ouyang H,Xiong J,Xiang P,et al. Plate versus intramedullary

" nail fixation in the treatment of humeral shaft fractures;an updated

meta—analysis[J]. ] Shoulder Elbow Surg,2013,22(3).387-395.
(AR RAT0E)



