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Minimally invasive percutaneous plate osteosynthesis versus open reduction and internal fixation for distal tibial frac-
tures in adults:a meta-analysis ZHANG Qing-xi,GAO Fu-qiang,SUN Wei,WANG Yun-ting, YANG Yu-run,and LI Zi-
rong. Department of Orthopaedics , China—Japan Friendship Hospital , Beijing 100029, China
ABSTRACT Objective:To perform a meta-analysis on clinical outcomes of minimally invasive percutaneous plate os-
teosynthesis (MIPPO) or open reduction and internal fixation (ORIF) for distal tibial fractures in adults. Methods ; Pubmed
database (from 1968 to March 2014), Cochrane library and CNKI database (from 1998 to March 2014 ) were searched. Case-
control study on minimally invasive percutaneous plate osteosynthesis (MIPPO) or open reduction and internal fixation
(ORIF) for distal tibial fractures in adults were chosen,and postoperative infection,operative time,blood loss,fracture
nonunion rate ,delayed union,fracture malunion rate were seen as evaluation index for meta analysis. The system review was
performed using the method recommended by the Cochrane Collaboration. Results; Totally 5 studies (366 patients) were en-
rolled. Meta-analysis showed that there were significant meaning in postoperative infection between MIPPO and ORIF [OR=
0.23,95%CI (0.06,0.92),P=0.04];fracture nonunion rate in MIPPO was lower than in ORIF group [OR=0.16,95% CI
(0.03,0.76) ,P=0.02] ; operative time in MIPPO was shorter than in ORIF group,and had significant difference [MD =-
14.42,95%C1(-27.79,-1.05) , P<0.05 ] ; blood loss in MIPPO was less than in ORIF group[ MD=-87.17,95%CI(-99.20, -
75.15),P<0.05] ; there was no obviously meaning in delayed union between two groups . Conclusion; For distal tibial fractures
in adults, MIPPO has advantages of short operative time, less blood loss,lower incidence of infection and fracture non-uniom,
but with high fracture malunion rate. MIPPO for distal tibial fractures in adults is better than ORIF,and the best treatment
should choose according to patient’s condition.
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Fig.1 Flow chart of inclusive literature

FERL 47, MIPPO 415 ORIF 4H3A)7 I8 B ik
U PR R R, ERAGITFE X
[OR=0.23,95%CI (0.06,0.92),P=0.04, [
2],

2.3.2 FAREFE] 4 WiwFoE S RE T T
ARmfl], Fhgh A 272 i, MIPPO 2H 132 i,
ORIF 41 140 fl, #WFoEEA 5 (P=
0.000 1,P=86%), R FIBENLEN LT 5347
MIPPO 25 ORIF 2H 367 B2 i 1 st - 31 79
FARBIE A, ZRAGI T FE L[ MD=-14.42,
95%CI(-27.79,-1.05),P=0.03, & 3],
2.3.3  ARiffia 2 WA SORIE T

F1 N Meta 53 TERAIEAFHIE

Tab.1 Characteristics of literature for meta-analysis
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Note ; ORIF refers open reduction and internal fixation; MIPPO refers minimally invasive percutaneous plate osteosynthesis; follows the same
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Tab.2 Jadad Scores of inclusive literature
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MIPPO ORIF Odds Ratio Odds Ratio
r I Events Total Events Total Weight M-H, Fix % Cl M-H, Fix % Cl

Jian Zou 2013 0 52 2 42  26.6% 0.15[0.01, 3.30] ¢ il

Wang Cheng 2010 0 15 1 15 14.1% 0.31[0.01, 8.28] .

MLARIT 2012 0 42 1 34 15.9% 0.26 [0.01, 6.66] ¢ -

HEZE 2011 0 36 2 44  21.6% 0.23[0.01, 5.01] =

48] 2013 0 39 2 47 21.8%  0.23[0.01,4.94] =

Total (95% Cl) 184 182 100.0%  0.23 [0.06, 0.92] i

Total events 0 8

e = A D = 2= 00 : : : :
Heterogeneity: Chiz = 0.11, df =4 (P = 1.00); I> = 0% 002 04 1 10 50

Test for overall effect: Z = 2.07 (P = 0.04)
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Fig.2 Forest plot of infection rate of patients treated with MIPPO and ORIF
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Total (95% CI) 132 140 100.0%

Heterogeneity: Tau? = 148.27; Chi? = 21.01, df = 3 (P = 0.0001); I* = 86%
Test for overall effect: Z =2.11 (P = 0.03)
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Fig.3 Forest plot of operation time of patients tranted with MIPPO and ORIF
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MIPPO ORIF Mean Difference Mean Difference
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Test for overall effect: Z = 14.21 (P < 0.00001)
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Fig.4 Forest plot of blood loss of patients treated with MIPPO and ORIF
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Fig.5 Forest plot of delayed nonunion of patients treated with MIPPO and ORIF
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MIPPO ORIF
Study or Subgroup Events Total Events Total Weight
Jian Zou 2013 1 52 4 42  40.6%
Wang Cheng 2010 0 15 1 15 13.6%
HE 2011 0 36 5 44  45.8%
Total (95% Cl) 103 101 100.0%
Total events 1 10

Heterogeneity: Chi*> = 0.28, df =2 (P = 0.87); I = 0%
Test for overall effect: Z =2.30 (P = 0.02)
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Fig.6 Forest plot of fracture nonunion of patients treated with MIPPO and ORIF

MIPPO ORIF Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed. 95% C M-H, Fixed, 95% Cl
Jian Zou 2013 5 52 0 42 26.8% 9.84[0.53, 183.31] Ll >
MLAR{T 2012 1 42 0 34 28.8% 2.49[0.10, 63.19] =
HE 5 2011 5 36 0 44 20.8% 15.54[0.83, 291.26] = »
489 2013 1 39 0 47 23.7% 3.70[0.15, 93.45] =
Total (95% CI) 169 167 100.0% 7.46 [1.68, 33.10] ’
Total events 12 0
Heterogeneity: Chi® = 0.90, df = 3 (P = 0.83); I?= 0% 0 E)2 0‘1 1 1'0 5'0

Test for overall effect: Z = 2.64 (P = 0.008)
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Favours experimental Favours control

Fig.7 Forest plot of fracture malunion of patients treated with MIPPO and ORIF
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