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Case-control study on minimally invasive percutaneous new plate osteosynthesis applied in proximal humerus frac-
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ABSTRACT Objective:To evaluate the clinical significance of minimally invasive percutaneous new plate osteosynthesis
(MIPPO) applied in three and four-part fractures of proximal humerus in elder patients. Methods : From June 2008 to Decem-
ber 2010,98 old patients with three and four-part fractures of proximal humerus were treated with locking plate osteosynthesis.
There were 43 males and 55 females with an average age of (71.3 £ 6.2) years ranging from 65 to 84. Among them,47 cases
were treated with minimally invasive percutaneous new plate osteosynthesis (MIPPO) through antrolateral transdeoltoid ap-
proach,and meanwhile 51 cases were treated with open reduction and internal fixation( ORIF) through a traditional deltopec-
toral approach. The operation time,blood loss, wound complications and hospital stay were recorded. The functional outcomes
of the shoulder were assessed according to Constant score. Results; Ninety-six patients were followed up for 13 to 42 months
(averaged 18.1 months) ,and 2 patients died during the follow-up period. The mean blood loss of the MIPPO group was lower
than that of the ORIF group by 125 ml (P<0.05). There was no difference in the operation time between two groups. But the
MIPPO group had a slightly shorter hospital stay than the ORIF group (P<0.05). All the fractures united clinically and radio-
logically. The difference of the mean healing time between two groups was not significant. The mean Constant score at final fol-
low-up of two groups had no statistic difference. But the rate of complication of the MIPPO group was lower than that of the
ORIF group (P<0.05). Only 1 case of the MIPPO group had axillary nerve paralysis post-operatively, but 4 cases had slack in-
ternal fixation and 2 cases had avascular necrosis of the humeral head in the ORIF group. Conclusion: The technique of per-
cutaneous insertion combined new locking plate internal fixation has the advantages of less blood loss, rapid recovery, less vas-
cular damage , lower risk of complications and so on. It can effectively treat the proximal humerus three-and four-part fractures,
especially to elder patients with osteoporosis.
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Tab.1 Comparison of clinical data of patients with proximal humerus fractures between two groups

1 p- P (1)) AR Neer 5375 (f4]) BT () SR WE IR (1)
i % (xxs,%) 35y 4785 wReE  fRABE 2 7

MIPPO 25 47 20 27 72.846.52 16 31 18 29 23 24

ORIF 41 51 23 28 49.9+7.14 19 32 19 32 4 27

Ko 9o (B - X=5.34 =12.11 xX’=0.05 X=0.06 X=6.25

P - 0.16 0.13 0.52 0.76 0.14
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Tab.2 Comparison of clinical data and radiographic results of patients with proximal humerus fractures between two groups

(x+s)
5 B AR (ml) SR FAREF ] (min) SR BT (d) AR E I () FEAAE (151])
MIPPO 4 47 192.0+68.3 58.0£21.6 44423 10.3£3.2 1
ORIF 41 51 347.0£95.1 69.0+35.1 9.5+3.4 11.4+3.4 6
LAY - 1=6.82 1=0.67 1=5.32 1=0.68 x=1.38
P{H - 0.00 0.51 0.02 0.79 0.02
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Tab.3 Comparison of the shoulder joint function of of patients with proximal humerus fractures two groups at final followed—

up(xts)
Constant FF43(43)
215 1% HE 125 (°) - T :
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MIPPO 4 47 152.0£23.8 14.5£2.5 16.1£2.8 31.6£3.6 21.8+2.4 84.0£12.1
ORIF 41 51 148.0+24.3 12723 17.3+3.2 322443 18.9+4.8 81.0£13.6
(i - 0.86 0.83 -1.98 -1.09 2.87 0.76
PiE - 0.33 0.41 0.051 0.28 0.01 0.38
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Fig.1 A 72-year-old male patient suffered from shoulder pain and limitation of motion for 3 hours caused by a simple fall
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1a,1b. Preoperative anterio-

posterior X-ray and CT scan of shoulder joint showed Neer three part fractures 1c. Anterioposterior X-ray of shoulder joint showed anatomical reduction
at the 2nd day after operation (The position of skin nail indicated minimally invasive incision) 1d. Postoperative anterioposterior X-ray of shoulder joint

at 18 months followed-up showed the fracture healing well and no necrosis of the humeral head
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