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Complication analysis of proximal humeral fractures treated with locking plate
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ABSTRACT Objective; To analyze complications of surgically treated proximal humeral fractures with
locking plate. Methods: Eighty three (30 males and 53 females) coherent unstable proximal humeral
fractures were treated with locking plate from January 2007 to January 2010 with a mean follow-up lasting
23.5 months ( 10 —51 months ). Their mean age was 66.4 years (33 —89 years). The patients were
evaluated with outpatient physical examination, X-ray film, visual analogue scale (VAS), and Constant-
Murley scores. Complications and functional outcome of the involved shoulders were recorded and esti-
mated. Complications were diagnosed in 15 cases, varus malunion in 6, humeral head necrosis in 3, de-
layed union in 1, screw cut-out in 3, and subacromio-impingement in 3. Four cases were combined with
two or more complications. Result: Four-part fractures had higher complication risks in implant related
complications (£ =0.009)and none implant related complications (P =0.003 ). Age and comobities had
little influence on complication occurrence. Conclusion: Although locking plate provides optimal clinical
results in proximal humeral fracture management, its complications should be highly considered. Preoper-
ative evaluation, implant option, accurate reconstructions and rehabilitations are key points to restore the
shoulder function.
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Table 1 Clinical data and results of patients with or without complications
Neer type n VAS Constant-Murley score Forward flexion Abduction Internal rotation
Complication 15 2.1+1.8 71.2+7.6 106° £15° 93° +8° L1
None-complication 68 1.3x1.1 77.4x10.5 127° £6° 113° £6° T12
t -7.958 -2.712 -4.267 -3.754 0.519
P 0. 000 0.019 0.003 0.0001 0.577
VAS, visual analogue scale.
F£2 15 GULBLH RS E N IEMTOR
Table 2 Details of patients with complications
No. Gender (YIZE:S) Fracture type Complication Treatment of complication
1 M 71 3-part( SN + GT) Plate impingement, humeral head varus collapse Hardware removal
2 F 71 4-part Screw cut-out, humeral head necrosis Hemiarthroplasty
3 M 52 2-part(SN) Plate impingement, superficial infection Hardware removal after 1.5 year
4 F 69 4-part Fx Dislocation Plate impingement, humeral head necrosis No additional surgery
4 F 78 4-part( Valgus Impact) Screw cut-out Screw removal (3 days)
6 M 63 4-part( Valgus Impact) Screw cut-out Hardware removal
7 M 55 3-part( SN + GT) GT re-displaced Revision surgery( GT fixed with tesion band)
8 M 57 4-part Fx Dislocation Humeral head necrosis No additional surgery
9 M 51 3-part(SN +GT) Delayed union Calus formation 7 months postoperatively
10 F 47 2-part(SN) Humeral head varus collapse No additional surgery
11 M 38 4-part GT Mal-union, 3 mm higher than humeral head No additional surgery
12 M 61 4-paart Humeral head varus collapse No additional surgery
13 F 77 2-part(SN) Humeral head varus collapse No additional surgery
14 F 73 3-part(SN +GT) Humeral head varus collapse No additional surgery
15 M 79 4-part( Valgus Impact) Humeral head varus collapse No additional surgery
M, male; F, female; SN, surgical neck; GT, great tuberosity.
£3 FRERARBHEMNIFREERERI
Table 3 Cumulative incidences for experiencing complication between different age group, communities and Neer classification
Implant related None-implant related
n C"'r':f(’[;‘:a)““ P 95%Cl RR n C°"'1“(";;“)ﬁ°“ P 95%Cl  RR
Age group
<50 18 0(0) 1 18 2(11.1%) 1
50 -70 41 3(7.3%) 0.396 0.384,0.409 1 41 6(14.6% ) 0.734 0.723,0.746 1.32
>70 24 3(12.5%) .71 24 5(20.8%) 0.531,0.814 1.88
Comorbidities
With 31 3(9.8%) 0.666 0.361,7.803 1 31 5(16.1%) 1 0.921,1.307 1
Without 52 3(5.8%) 0.839,1.059 0.59 52 8(15.4%) 0.906,1.453 0.94
Neer type 1.048
2-part 31 1(3.2%) 0.003 0.001,0.004 1 31 3(9.7%) 0.009 0.817,1.202 1
3-part 40 1(2.5%) 0.711,0.830 0.78 40 5(12.5%) 0.376,2.922 1.29
4-part 12 4(33.3%) 0.002,0.004 10.4 12 6(50% ) 0.007,0.012 5.15
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