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A Comparative Study of MIPO Combined with Locking Compression Plate,
Antegrade Interlocking Intramedullary Nail and Locking Compression Plate
in the Treatment of Middle Humeral Shaft Fracture*
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ABSTRACT Objective: To investigate the effect of minimally invasive percutaneous plate osteosynthesis (MIPO) combined with
locking compression plate, antegrade interlocking intramedullary nail and locking compression plate in the treatment of middle humeral
shaft fracture. Methods: 126 patients with middle humeral shaft fracture in our hospital were selected from February 2016 to February
2019, which were randomly divided into three groups, the patients in MIPO group (42 cases) were treated with MIPO technology com-
bined with locking compression plate fixation, the patients in intramedullary nail group(42 cases) were treated with anterograde interlock-
ing intramedullary nail fixation, and the patients in steel plate group (42 cases) were treated with locking compression plate fixation. All
patients were followed up for 12 months, the operation time, intraoperative hemorrhage, postoperative hospital stay, fracture healing time,
and the university of California at Los Angeles shoulder rating scale(UCLA) score, Mayo elbow performance score(MEPS), EuroQol five
dimensions questionnaire(EQ-5D) score before operation and 12 months after operation and complication rate were compared among the
three groups. Results: In MIPO group and intramedullary nail group, the amount of intraoperative bleeding and postoperative hospital
stay were less than those in steel plate group (P<0.05), while there was no significant difference between MIPO group and intramedullary
nail group (P>0.05). The fracture healing time of MIPO group and steel plate group was shorter than that of intramedullary nail group
(P<0.05), while there was no significant difference between MIPO group and steel plate group (P>0.05). The UCLA scores of MIPO
group and steel plate group were higher than those of intramedullary nail group(P<0.05), while there was no statistical difference between
MIPO group and steel plate group, and there was no difference in MEPS at 12 months after operation (P>0.05). The scores of EQ-5D in
MIPO group and steel plate group were higher than those in intramedullary nail group (P<0.05), whle there was no significant difference
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between MIPO group and steel plate group (P>0.05). There was significant difference in the incidence of radial nerve injury and

acromion injury among the three groups (P<0.05). The incidence of radial nerve injury was the highest in the steel plate group and

acromion injury was the highest in the intramedullary nail group. Conclusion: MIPO combined with locking compression plate has the

advantages of minimally invasive, rapid postoperative recovery, less impact on shoulder function and quality of life, and less postopera-

tive complications, which is an ideal treatment for middle humeral shaft fracture.

Key words: Middle humeral shaft fracture; Minimally invasive percutaneous plate osteosynthesis; Locking compression plate; Ante-

grade interlocking intramedullary nail; Curative effect
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Table 1 The differences of operation indexes in patients with different operation methods(xt s)

Amount of intraoperative  Postoperative hospital ~ Fracture healing time

Groups n Operation time(min ) blecding(mL) stay(d) (month)
MIPO group 42 106.56% 22.05 93.25+ 15.29* 8.94% 2.01* 3.07+ 0.25°
Intramedullary nail group 42 104.23+ 21.57 95.35¢ 16.35* 9.32+ 2.35° 4.12+ 0.76
Steel plate group 42 103.32+ 20.13 135.26% 19.40 11.35% 3.26 3.01+ 0.23°
F value 1.035 13.264 8.164 6.352
P value 0.430 0.000 0.000 0.103

Note: Compared with steel plate group, *P<<0.05; Compared with intramedullary nail group, ®P<<0.05.
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Table 2 The differences of UCLA and MEPS scores among the three groups before and 12 months after operation(xt s)

UCLA scores MEPS scores
Groups n 12 months after 12 months after
Before operation . Before operation )
operation operation

MIPO group 42 2412+ 3.26 32.56% 2.05%® 53.26+ 6.34 90.25+ 7.29*
Intramedullary nail group 42 24.03+ 3.46 29.23% 3.57° 54.05%+ 6.79 89.35+ 6.35¢
Steel plate group 42 24.16% 3.37 31.03% 2.74® 53.08% 6.19 90.46 7.25°

F value 0.692 8.461 0.715 0.300

P value 0.432 0.000 0.306 0.741

Note: Compared with before operation, *P<<0.05; Compared with intramedullary nail group, °P<<0.05.
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Table 3 EQ-5D score differences of three groups before and 12 months after operation(xt s)

Groups n Before operation 12 months after operation
MIPO group 42 0.61% 0.15 0.89+ 0.08*
Intramedullary nail group 42 0.63+ 0.16 0.72+ 0.17
Steel plate group 42 0.62+ 0.17 091+ 0.07
F value 0.953 9.007
P value 0.142 0.000

Note: Compared with intramedullary nail group, *P<<0.05.
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Table 4 Differences of complications among the three groups[n(%)]

Delayed union of

Groups n fracture Radial nerve injury Acromion injury Postoperative infection
MIPO group 42 0(0.00) 0(0.00) 0(0.00) 1(2.38)
Intramedullary nail group 42 2(4.76) 0(0.00) 3(7.14) 0(0.00)
Steel plate group 42 0(0.00) 3(7.14) 0(0.00) 1(2.38)
x* value 4.065 6.146 6.146 1.016
P value 0.131 0.046 0.046 0.602
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