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Case control study on open reduction internal fixation (ORIF) and minimally invasive percutaneous plate osteosyn-
thesis (MIPPO) for the treatment of proximal humerus fractures in aged GAO Yi-bin,TONG Song-lin,YU Jian-hao ,
and LU Wen+jie. Department of Orthopaedics ,People’s Hospital of Cixi, Cixi 310053, Zhejiang , China
ABSTRACT Objective: To investigate the clinical effects of close reduction and minimally invasive percutaneous plate os-
teosynthesis in treating proximal humerus fractures in the aged. Methods: From February 2012 to December 2013 ,39 patients
with proximal humerus fractures were treated with minimally invasive percutaneous plate osteosynthesis (MIPPO group,21
cases) and open reduction internal fixation (ORIF group, 18 cases). Including 17 males and 22 females in the study,and aged
from 67 to 88 years old with an average of (71.8+5.2) years old. In MIPPO group, there were 11 males and 10 females with an
average age of (70.0%5.3) years old;and in ORIF group, there were 10 males and 8 females with an average age of (72.0+4.2)
years old. Operation time,blood loss during operation,fracture healing time and postoperative complications were recorded.
The functions of the shoulder joints were assessed according to Constant—Murley score at final follow-up. Results: All the pa-
tients were followed up from 11 to 27 months with an average of 18.1 months. The mean blood loss of the MIPPO group was
(176.0+£57.4) ml,while the ORIF group was (356.0£66.9) ml (¢1=7.22,P=0.01). The operation time of the MIPPO group was
(47.4£14.9) min, while the ORIF group was (92.7+15.8) min(:=0.79,P=0.03). Fracture healing time in the MIPPO group and
ORIF group was (17.6+5.8),( 21.7+4.9) weeks,respectively (P<0.05). The mean Constant—Murley score at final follow-up
was 89.7+14.5 in MIPPO group, and 81.8+13.2 in ORIF group (P<0.05). Conclusion: MIPPO has advantages of little trauma,
less blood loss, rapid recovery, less vascular damage and so on and can effectively treat the proximal humerus fracture in the aged.
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Tab.l Comparison of general data of patients with proximal humerus fractures between two groups before operation
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MIPPO 25 21 70.0£5.3 10 11 4.7£3.9 7 14 30 10

ORIF 41 18 72.0+4.2 10 8 3.525.2 5 13 25 9

Ko 9o (B - 1=1.057 X'=0.042 1=0.683 x’=0.257 X=0.068 X=0.084

P{H - 0.152 0.837 0.251 0.612 0.795 0.742
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Tab.2 The clinical and imaging results of patients with

proximal humerus fractures in two groups(x+s)
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Tab.3 Score of shoulder joint functions of patients with proximal humerus fractures in two groups at final follow-up
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ORIF 41 18 14.8+2.9 17.7+3.8 35.5+4.8 18.7+4.6 81.8+13.2
tfH - 0.68 -1.34 -0.97 2.76 0.34
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Fig.1 Male,68-years-old,humeral proximal fracture of type Ill
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1a. Preoperative X-ray
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1b. Manipulative reduction and percutaneous fixation were

performed during operation 1e. The fracture location was good at 1 month after operation 1d. The fracture has already healed and the fixation in superior

segment was solid
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shoulder joint dislocation

2d. The greater tuberosity was primitively reduced after manipulative reduction
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Fig.2 A 69-year-old male patient with shoulder
joint dislocation and humerus fractures of the
"] greater tuberosity  2a. Preoperative X-ray 2b,
i 2c. Three-dimensional reconstructive CT exami-
nation (anterior and posterior) after reduction for

2e. The position of plate of the greater

tuberosity percutaneous fixation was observed after temporary fixation ~2f. Screws were implanted during operation 2g. Postoperative X-ray showed the

fracture location was good  2h. At 3 months after treatment, the fracture position was good and fixation was solid
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Fig.3 Male,76-years-old, humeral proximal comminuted fracture
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3a. Preoperative X-ray  3b. Three-dimensional CT examination (anterior view)

3c. The fracture location was good after reduction during operation ~ 3d. The fixation of steel plate was good during operation ~ 3e. Postoperative at 3 days,

the X-ray showed fracture location was good and fixation was solid ~ 3f. The fracture has already healed at 3 months after operation
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